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(54) Positive photosensitive composition for use with an infrared laser 

(57) A positive photosensitive composition for use 
with an infrared laser comprises one or more alkali 
aqueous solution soluble polymer compounds (A) hav- 
ing in a molecule at least one group selected from a 
phenolic hydroxide group (a-1). a sulfonamide group (a- 
2), and an active imide group (a-3); a compound (B) 
which has an I/O value (Y) satisfying a relationship 0.05 
s | X - Y | ^ 0.5 wherein X is an I/O value of the polymer 
compound (A), and which is compatible with the poly- 
mer compound (A) thereby lowering solubility of the pol- 
ymer compound (A) into an alkali aqueous solution, an 
effect of lowering the solubility being reduced by heat- 
ing; and a compound (C) which generates heat upon 
absorbing light. The photosensitive composition does 
not contain any compound having a thermal decompo- 
sition temperature of 150°C or less. Alternatively, the 
photosensitive composition may comprise a compound 
which generates heat upon absorbing light; an alkali 
aqueous solution soluble resin having a phenolic 
hydroxide group; and a compound represented by 
R^O-X-R 2 (wherein X represents O, S or NR 3 ; R 1 rep- 
resents an alky! group or alkenyl group which has 6 - 32 
carbon atoms, R 2 and R 3 represent a hydrogen atom, 
or an alkyl group or alkenyl group or aryl group each of 
which has 1 - 18 carbon atoms). 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001 ] The present invention relates to an image forming material which can be used as an offset printing master, and 
in particular to a positive photosensitive composition for use with an infrared laser which is used in so-called computer- 
to-plate printing in which an offset printing plate is formed directly on the basis of digital signals from a computer or the 
w like. 

Description of the Related Art 

[0002] Conventionally, computer-to-plate methods have been known which directly form an offset printing plate on the 

is basis of digital data from a computer. Examples of such methods include (1) an electrophotographic method, (2) a pho- 
topolymerization method based on the combination of exposure by an Ar laser and post-heating. (3) a method in which 
a silver salt sensitive material is deposited on a photosensitive resin, (4) a method using a silver master and (5) a 
method in which a silicone rubber layer is decomposed by discharge breakdown or a laser beam. 
[0003] However, in the electrophotographic method (1), processings such as charging, exposure and development 

20 are complicated, and the device used for the processings is also complicated and large-scale. In the method (2), the 
post-heating step is required. Further, a highly sensitive plate material is also required, and handling thereof in a light 
room is difficult In methods (3) and (4), silver salts are used and thus the processing in the methods is complicated and 
the cost is high. Method (5) is a relatively complete method, but there remains a problem in that silicone dust remaining 
on the surface of the offset printing plate must be removed. 

25 [0004] Recently, lasers have been remarkably developed. In particular, solid state lasers and semiconductor lasers, 
which have a luminous band from near infrared ray wavelengths to infrared ray wavelengths and which are small-sized 
and have a high energy output, can be easily obtained. These lasers are very useful as a light source for exposure when 
an offset printing plate is directly formed on the basis of digital data from a computer or the like. 
[0005] In conventional positive lithographic printing plates for an infrared laser which are used in the computer-to-plate 

30 system, a resin which is soluble in an alkali aqueous solution and has a phenolic hydroxide group, such as Novolak 
resin, is used as a polymer compound which is soluble in an alkali aqueous solution (hereinafter, alkali aqueous solution 
soluble polymer compound). As such a recording material, for example, Japanese Patent Application Laid-Open (JP-A) 
No. 7-285275 discloses image recording materials in which a material absorbing light to generate heat, and various 
onium salts, quinonediazide compounds or the like are added to an alkali aqueous solution soluble resin having a phe- 

35 nolic hydroxide group, such as Novolak resin. In these image recording materials, onium salts, quinonediazide com- 
pounds or the like function as a dissolution-inhibiting agent for substantially lowering the solubility of the alkali aqueous 
solution soluble resin in image portions. On the contrary, the onium salts, quinonediazide compounds or the like are dis- 
composed by heat in non-image portions and their dissolution-inhibiting ability is not exhibited, so that they can be 
removed altogether with the alkali aqueous solution soluble resin by development, thus allowing formation of images. 

40 [0006] In such image recording materials, onium salts, quinonediazide compounds or the like have a light absorbing 
band (350 - 500 nm) within the visible ray range. Thus, inconveniently, they can only be handled under yellow lights. The 
onium salts or the like are decomposed by heat, so as to form non-image portions. Therefore, it is necessary to provide 
them with energy sufficient for their decomposition, and the decomposed onium salts inevitably react and recombine 
with the Novolak resin. Thus, there are limits to the improvement in sensitivity. 

45 [0007] The onium salts, the quinonediazide compounds or the like are not necessarily highly compatible with the alkali 
aqueous solution soluble polymer compound or the material absorbing light to generate heat. Thus, it is difficult to pre- 
pare a uniform coating solution and to obtain a uniform and stable material for lithographic printing plates. 
[0008] Among conventional materials for positive lithographic printing plates for infrared lasers, there are materials 
which comprises as essential components an alkali aueous solution soluble binder resin (without using onium salts, qui- 

so nonediazide compounds, or the like), an IR dye which absorbs light and generates heat, and the like. The IR dye or the 
like functions a dissolution-inhibiting agent which, in non-exposed portions (image portions), interacts with the binder 
resin to lower the solubility of the binder resin substantially. In exposed portions (non-image portions), the interaction of 
the IR dye or the like with the binder resin is weakened by the generated heat, so that the binder resin is dissolved in 
an alkali developing solution, thus allowing formation of a lithographic printing plate. 

55 [0009] However, the IR dye or the like functions only as a dissolution-inhibiting agent in the non- exposed portions (the 
image portions), and does not promote the dissolution of the binder resin in the exposed portions (the non-image por- 
tions). Although the onium salts, the quinonediazide compounds or the like interact with the binder resin in non-exposed 
portions (image portions) to function as the dissolution-inhibiting agent, they are decomposed by light in the exposed 
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portions (non-image portions) and generate an acid so as to function as a dissolution-promoting agent.) Accordingly, in 
the case of the IR dyes or the like, in order to obtain a difference between the non-exposed portions and the exposed 
portions, there is no choice but to use a resin having high solubility in an alkali developing solution as the binder resin 
thereby resulting in the problem that the state before development is not stable. 

5 

SUMMARY OF THE INVENTION 

[0010] Therefore, the object of the present invention is to provide a positive photosensitive composition for use with 
an infrared laser which is used in a "computer-to-piate" system and has advantages in that the image forming capability 
10 of a recording layer comprising an alkali aqueous solution soluble polymer compound is improved, places in which the 
composition can be handled are not restricted, handling of the composition is easy because of the stability of the state 
before development, and the stability of sensitivity against changes in the concentration of a developing solution, that 
is, the development latitude, is good. 

[001 1 ] The inventors have studied such compositions, and found that a specific combination of an alkali aqueous solu- 
15 tion soluble polymer compound and a compound for controlling the solubility of the polymer compound in an alkali 
aqueous solution improves the solvent-resistance and development latitude to a large extent, and thus arrived at the 
present invention. 

[0012] According to the first aspect of the present invention, a positive photosensitive composition for use with an 
. infrared laser comprises one or more alkali aqueous solution soluble polymer compounds (A) having at least one group 

20 selected from a phenolic hydroxide group (a-1). a sulfonamide group (a- 2), and an active imide group (a-3); a com- 
pound (B) which has an I/O value (Y) satisfying the relationship 0.05 ^ | X - Y | ^ 0.5 (inequality (1)). in which X is the 
I/O value of the alkali aqueous solution soluble polymer compound (A), and which is compatible with the polymer com- 
pound (A) thereby lowering the solubility of the polymer compound (A) into an alkali aqueous solution, the effect of low- 
ering the solubility being reduced by heating; and a compound (C) which generates heat upon absorbing light The 

25 photosensitive composition dose not contain any compound having a thermal decomposition temperature of 1 50°C or 
less. 

[0013] Compound (B) has an I/O value (Y), whose relationship with the I/O value (X) of the alkali aqueous solution 
soluble polymer compound satisfies the above inequality (1). Further, compound (B) is compatible with the alkali aque- 
ous solution soluble polymer compound, thereby lowering the solubility of the alkali aqueous solution soluble polymer 
30 compound. This effect of lowering the solubility is reduced by heating. Compound (C) generates heat upon absorption 
of light. In place of using compound (B) and compound (C), the composition of the present invention can contain a com- 
pound having the characteristics of both compound (B) and compound (C). 

[0014] In the first aspect, there are combined the alkali aqueous solution soluble polymer compound (A) ; compound 
(B) which has in the molecule a group able to interact with the alkali aqueous solution soluble polymer compound (A), 
35 and which has an I/O value (Y) whose relationship with the I/O value (X) of the alkali aqueous solution soluble polymer 
compound satisfies the aforementioned inequality (1), and which is compatible with the polymer compound (A) thereby 
lowering the solubility of the polymer (A) in an alkali aqueous solution, this effect of lowering the solubility being reduced 
by heating; and compound (C) which absorbs light so as to generate heat. 

[0015] As described above, the compound (B) has an I/O value (Y) whose relationship with the I/O value (X) of the 

40 alkali aqueous solution soluble polymer compound satisfies the aforementioned inequality (1). Compound (B) is com- 
patible with the polymer compound (A), thereby lowering the solubility of the polymer compound (A) in an alkali aque- 
ous solution. The effect of lowering the solubility is reduced by heating. Thus, compound (B) is uniformly compatible 
with the alkali aqueous solution soluble polymer compound (A) so as to form a uniform recording layer (coating layer), 
thereby reducing the solubility of the component (A) in an alkali aqueous solution. 

45 [001 6] When an infrared laser is radiated, at exposed portions, heat is generated by the compound (C) absorbing light 
so as to generate heat, and consequently, the component (compound) (A) and the component (compound) (B) sepa- 
rate. Thus, the dissolution-inhibiting ability caused by the interaction deteriorates, and the compound (A) in the exposed 
portions is removed by an alkali aqueous solution which is a developing solution, and images are formed. 
[0017] The mechanism by which this function is exhibited is unclear, but is assumed to be follows. The component 

50 (A) and the component (B) are compatible with each other and form a uniform layer. Consequently, strong interaction 
based on hydrogen bonding or the like is caused between the molecules of both, so that the recording layer is insoluble 
in an alkali aqueous solution. When the recording layer composition is heated, it becomes fluid again by heat so that 
the interaction is weakened. As a result, the solubility of the component (A) in an alkali aqueous solution, which is an 
original characteristic of the component (A), is restored. 

55 [001 8] In the present invention, as mentioned above, compound (B) has an I/O value (Y), whose relationship with the 
I/O value (X) of the alkali aqueous solution soluble polymer compound (A) satisfies the above inequality (1), and com- 
pound (B) is compatible with the alkali aqueous solution soluble polymer compound, thereby lowering the solubility of 
the alkali aqueous solution soluble polymer compound. This effect of lowering the solubility is reduced by heating. Com- 
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pound (C) generates heat upon absorbing light However, in place of using compound (B) and compound (C). the com- 
position of the present invention can contain a compound having the characteristics of both compound (B) and 
compound (C). The compound represented by the following genera! formula (I) may be used as the compound having 
the characterristics of both compound (B) and compound (C). 

General formula (I) 
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in which R 1 - R 4 each independently represents an alkyl group, alkenyl group, alkoxy group, cycloalkyl group, or 
aryl group, each of which has 1 - 12 carbon atoms and may have a substituent, R 1 and R 2 may be bonded together to 
form a ring structure; R 3 and R 4 may be bonded together to form a ring structure; R 5 - R 1o each independently rep- 
resents an alkyl group which has 1 -12 carbon atoms and may have a substituent; R 11 - R 13 each independently repre- 
sents a hydrogen atom, a halogen atom, or an alkyl group which has 1 - 8 carbon atoms and which may have a 
substituent, and R 12 may be bonded to R 1 1 or R 13 to form a ring structure, and when m is greater than 2, a plurality of 
the R 12 may be bonded to each other to form a ring structure; R 14 - R 15 each independently represents a hydrogen 
atom, a halogen atom, or an alkyl group which has 1 - 8 carbon atoms and may have a substituent, and R 14 may be 
bonded to R 15 to form a ring structure, and when m is greater than 2, a plurality of the R 14 may be bonded to each other 
to form a ring structure; m is an integer from 1 to 8; and X" represents an anion. 

[0019] The aforementioned compound has the property of generating heat upon absorbing light. Further, it has an 
absorbing band within the infrared ray range from 700 to 1200 nm, has good compatibility with the alkali aqueous solu- 
tion soluble polymer compound, and is a basic dye and thus interacts with the polymer compound, thereby controlling 
the solubility of the polymer compound. As a result, such a compound can be preferably used in the present invention. 
[0020] In accordance with the present invention, the solubility of the alkali aqueous solution soluble resin (A) can be 
lowered in the image portions by the interaction of the resin (A) with the component (B), so that discrimination in forming 
images is improved, and high-quality images can be obtained. Thus, it is not necessary to add a compound having a 
light absorbing band within the visible ray range (350 - 500 nm), such as an onium salt or a quinonediazide compound. 
As a result, the composition of the present invention can be used under a white lamp as well. That is, the composition 
is not limited to being handled under a yellow lamp, as are conventional compositions. Furthermore, heat is efficiently 
used for forming images and the development latitude is suprisingly improved because images can be formed without 
a thermal decomposition reaction of an onium salt, a quinonediazide compounds or the like being used. 
[0021] The I/O value is a measure of hydrophilicity and hydrophobicity, which is described in "Organic Conceptual 
Views" (Yoshio Koda, published by Sankyo Shuppan, 1984). As the value is smaller, the hydrophobicity is greater. As 
the value is larger, the hydrophilicity is greater. Thus, when the difference in the I/O values of compounds is small, that 
is, when the ratio of the I/O values of the compounds approaches 1 , both are sufficiently compatible with each other. 
When the difference is large, the compounds are insufficiently compatible with each other. 

[0022] The I/O value of a copolymer is obtained by averaging the I values and the O values of the respective constit- 
uent units on the basis of their composition ratios. The I/O value of a blended polymer compound is obtained by 
weighted-averaging of the I values and the O values of the respective polymer compounds. 

[0023] The present inventors also found that when a compound represented by following general formula (D) is added 
to a positive photosensitive composition for use with an infrared laser, a material for a positive lithographic printing plate 
obtained therefrom is stable in the state before development, and thus, the present inventors arrived at the present 
invention. 

[0024] Thus, in accordance with the second aspect, a positive photosensitive composition for use with an infrared 
laser comprises a compound absorbing light so as to generate heat; an alkali aqueous solution soluble resin having a 
phenolic hydroxide group; and a compound represented by the following general formula (D): 
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8 1 CO-X-R 2 (D) 

(in which X represents O. S or NR 3 ; R 1 represents an alkyl group or alkenyl group which has 6 - 32 carbon atoms; and 
R 2 and R 3 represent a hydrogen atom, or an alkyl group, alkenyt group or aryl group which has 1 - 18 carbon atoms). 
5 [0025] The advantageous effect of the addition of the compound represented by the general formula (D) is remarkable 
when the alkali aqueous solution soluble resin having a phenolic hydroxide group and a copolymer containing, as a 
copolymerized componet, 1 0 mole % or more of at least one compound selected from the following compounds (a), (b) 
and (c) are used together as a binder resin: 

w a monomer (a) having in one molecule thereof a sulfonamide group in which at least one hydrogen atom is bonded 
to the nitrogen atom; 

a monomer (b) having in one molecule thereof an active imino group represented by the following formula: 



15 



20 



0 

II 

II I II 

OHO 



a compound (c) selected from the group consisting of acrylamide, methacrylamide, ester of acrylic acid, ester of 
methacrylic acid, and hydroxystyrene, each of which has a phenolic hydroxide group. 

25 

[0026] In the present invention, when the compound represented by above general formula (D) is included in the pos- 
itive photosensitive composition for use with an infrared laser, a material for a positive lithographic printing plate 
obtained therefrom is stable in its state before development The reason for this is unclear. However, in light of the fact 
that the static friction coefficient of the surface of the obtained positive lithographic printing plate material is lower than 
30 that of a positive lithographic printing plate material obtained from a composition which dose not include compound (D), 
it is assumed that, when the photosensitive composition of the present invention is applied to a substrate and dried, 
compound (D) rises up to the surface of the plate material and forms a film thereat, and this film functions as a protec- 
tive film. 

[0027] The present inventors already found that when the alkali aqueous solution soluble resin having a phenolic 
35 hydroxide group and the aforementioned copolymer are used together as a binder resin, the material absorbing light to 
generate heat concentrates in the resin surface layer of a lithographic printing plate, thereby improving development lat- 
itude (Japanese Patent Application No. 9-217176). In this case the effect of the addition of the compound represented 
by the aforementioned general formula (D) is assumed to be exhibited so remarkably, because the state of the surface 
before the development of the lithographic printing plate material significantly influences developability. 
40 [0028] In short, the present invention provides a positive photosensitive composition for use with an infrared laser 
which is used in "computer-to-plate" systems and is stable in its state before development and has an excellent han- 
dling property. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

45 

[0029] First a first embodiment of the present invention will be described in detail hereinafter. 
[0030] The alkali aqueous solution soluble polymer compound (A) used in the present embodiment is a polymer com- 
pound having in the molecule any one of a phenolic hydroxide group (a-1), a sulfonamide group (a-2), and an active 
imide (a-3). However, there may also be preferably used both an alkali aqueous solution soluble resin having a phenolic 

so hydroxide group (a-1), and a copolymerized compound containing, as a copolymerized component, 10 mole % or more 
of at least one functional group selected from the aforementioned (a-1 ), (a-2) and (a-3). The alkali aqueous solution sol- 
uble resin having a phenolic hydroxide group (a-1) will be hereinafter referred to as "the resin having a phenolic hydrox- 
ide group*, and the copolymerized compound will be hereinafter referred to as "the specific compound". 
[0031] The polymer compound having the phenolic hydroxide group (a-1) may be. for example, a Novolak resin such 

55 as phenol formaldehyde resin, m-cresol formaldehyde resin, p-cresol formaldehyde resin, m-/p-mixed cresol formalde- 
hyde resin, phenol/cresol (any one of m-. p-, and mixed m-/p-) mixed formaldehyde resin, or may be pyrogallol acetone 
resin. 

[0032] The resin having a phenolic hydroxide group preferably has a weight-average molecular weight of from 500 to 
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20000. and a number-average molecular weight of from 200 to 10000. 

[0033] As described in the specification of USP No. 4,123.279, at the same time there may be used a condensed 
compound of formaldehyde and phenol resin having, as a substituent, an alkyl group having 3-8 carbon atoms, such as 
t-butylphenol formaldehyde resin or octylphenol formaldehyde resin. A single resin having a phenolic hydroxide group 
may be used alone, or two or more resins having a phenolic hydroxide group may be used togetrher. 
[0034] In regard to the alkali aqueous solution soluble polymer compound having a sulfonamide group (a-2), the mon- 
omer having the sulfonamide group (a-2), which is the monomer mainly forming this polymer compound, may be a mon- 
omer of a low molecular weight compound having in the molecule one or more sulfonamide groups in which at least one 
hydrogen atom is bonded to the nitrogen atom, and one or more unsaturated bonds which can be polymerized. Among 
these, preferred is a low molecular weight compound having an acryloyl group, allyl group or vinyloxy group, and a sub- 
stituted or mono-substituted aminosuffonyl group or substituted sulfonylimino group. 

[0035] Examples of such a compound include compounds represented by the following general formulae (!l) - (VI): 
General Formula (II) 

CHz = c' 

XO-X' - R 2 -SO* NH-R 5 
General Formula (III) 



CPU = c' 

X CO-X l -R s -NH-SO: -R s 



General Formula (IV) 

,R 8 



CH 2 =C^ 

R 9 -S0 2 NH, 



General Formula (V) - 

R 10 

CH* =C^ 

R'.-O-Y' -R 1J -SO: NH-R' 1 

General Formula (VI) 



c Hi- = cr 



14 



N R ,5 -0-Y 2 -R ,4 -NHS0z - R 17 



in which X 1 and X 2 each independently represents -O- or -NR 7 -; R 1 and R 4 each independently represents a hydrogen 
atom or - CH 3 ; R 2 R 5 , R 9 , R 12 and R 16 each independently represents an aikylene group, cycloalkylene group, 
arylene group or aralkylene group, each of which has 1 -12 carbon atoms and may have a substituent; R 3 , R 7 and R 13 
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each independently represents a hydrogen atom, or an alkyl group cycloalkyl group, aryl group or araJkyl group, each 
of which has 1-12 carbon atoms and may have a substituent; R 6 and R 17 each independently represents an alkyl 
group, cycloalkyl group, aryl group or aralkyt group, each of which has 1-12 carbon atoms and may have a substituent; 
R 8 , R 10 and R 14 represent a hydrogen atom or -CH 3 ; R 1 1 and R 15 each independently represents an alkylene group, 
5 cycloalkylene group, arylene group or aralkylene group, each of which has 1-12 carbon atoms and may have a single 
bond or a substituent; and Y 1 and Y 2 each independently represents a single bond or -CO-. 
[0036] Specifically, there may be preferably used m-aminosulfonylphenyl methacrylate. N-(p~aminosulfonylphe- 
nyQmethacrylamide, N-(p-aminosulforiylphenyOacrytarrade, or the like. 

[0037] The alkali aqueous solution soluble polymer compound having an active imide group (a-3) is a compound hav- 
io ing in the molecule an active imide group represented by the following formula 4. The monomer having the active imide 
group (a-3), which monomer mainly forms this polymer compound, may be a low molecular weight compound having in 
one molecule one or more active imino groups represented by the following formula 4 and one or more unsaturated 
bonds which can be polymerized. 

0 
II 

s- 
II 

0 



-C-N- 
II I 
0 H 



25 [0038] As such a compound, specifically N-(p-toluenesulfonyl)methacrylamide or N-(p-toluenesulfbnyl)acrylamide or 
the like can be preferably used. 

[0039] As the alkali aqueous solution soluble polymer compound (A) in the present embodiment, there may be used 
not only a polymer compound having, as the main structural unit, a monomer containing any of the functional groups 
selected from (a-1) to (a-3), and mixtures of such compounds, but also, as described above, a resin having the phenolic 
30 hydroxide group (a-1), and a compolymerized compound containing, as a copolymerized component, 10 mole % or 
more of at least one functional group selected from above (a-1) through (a-3). This copolymer will be described herein- 
after. 

[0040] The polymer compound having the phenolic hydroxide group (a-1) may be, for example, phenol formaldehyde 
resin, m-cresol formaldehyde resin, or the like. A different monomer having the phenolic hydroxide group (a-1) can be 
35 copolymerized with this polymer compound. This different monomer which serves as a copolymerizable monomer may 
be acrylamide, methacrylamide, acrylic ester, methacrylic ester or a hydroxystyrene monomer, each of which has a 
phenolic hydroxide group. 

[0041 ] Specific, preferred examples of such a compound which can be used include N-(4-hydroxyphenyl)aaylamide f 
N-(4-hydroxyphenyl)methacrylamide, o-hydroxyphenylacrylate, , m-hydroxyphenylacrylate, p-hydroxyphenylacrylate, 
40 o-hydroxyphenylmethacrylate, m-hydroxyphenylmethacrylate, p-hydroxyphenylmethacrylate, o-hydroxystyrene, m- 
hydroxystyrene, p-hydroxystyrene, and the like. 

[0042] Similarly, a monomer having the sulfonamide group (a-2) or a monomer having the active imide group (a-3) 
can be used as the copolymerized componet. 

[0043] The alkali aqueous solution soluble copolymer used in the present embodiment contains as a copolymerized 
45 componet preferably 10 mole % or more, and more preferably 20 mole % or more, of at least one of the functional 
groups selected from (a-1 ) to (a-3). If the amount of the copolymerized componet is less than 1 0 mole %, the interaction 
between the copolymerized compound and the resin having a phenolic hydroxide group is insufficient, and thus the 
improvement in development latitude, which is an advantage resulting from use of the copolymerized componet is 
insufficient. 

so [0044] The copolymer may contain copolymerized componets other than (a-1), (a- 2) and (a-3). 

[0045] Examples of other copolymerized componets which may be used are the monomers listed in following (1) - 
(12): 

(1) acrylic esters and methacrylic esters having an aliphatic hydroxyl group such as 2-hydroxyethy!acrylate or 2- 
55 hydroxyethymethacrylate, 

(2) alkylacrylates such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate, amyl acrylate, hexyl acr- 
ylate. octyl acrylate, benzyl acrylate, 2-chloroethyl acrylate, glycidyl acrylate, and N-dimethylaminoethyl acrylate, 

(3) alkylmethacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, 
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amyl methacrylate, hexyl methacrylate, cydohexyi methacrylate, benzyl methacryfate, 2-chloroethyl methacrylate. 
glycidyl methacrylate, and N<Jimethylaminoethyl methacrylate, 

(4) acrylamides or methaaylamides such as acrylamide, methacrylamide, N-methylolacrylamide N-ethylacryla- 
mide, N-hexylmethacrylamide, N-cydohexylacrylamide, N-hydroxyethylacrylamide, N-phertylacrylamide, N-nitro- 

5 phenylacrylamide, N-ethyl-N-phenylacrylamide, 

(5) vinyl ethers such as ethylvinyl ether, 2-chloroethyMnyl ether, hydroxyethylvinyl ether, propyMnyl ether, butylvinyl 
ether, octylvinyl ether, and phenylvinyl ether, 

(6) vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butylate, and vinyl benzoate, 

(7) styrenes such as styrene, a-methylstyrene, methylstyrene, and chloromethytetyrene, 

10 (8) vinyl ketones such as methylvinyl ketone, ethylvinyl ketone, propylvinyl ketone, and phenylvinyl ketone, 

(9) olefins such as ethylene, propylene, isobutylene, butadiene, and isoprene, 

(10) N-vinylpyrrdidone, N-vinyicarbazole, 4-vinylpyridine, acrylonitryl, and methacrylonitrile, 

(11) unsaturated imides such as maleimide. N-acryloylacrylamide, N-acetylmethacrylamide. n-propionylmethacry- 
lamide and n-(p-chlorobenzoyl)methacrylamide, and 

is (12) unsaturated carboxylic acids such as acrylic acid, methacrylic acid, maleic anhydride, and rtaconic acid. 

[0046] The alkali aqueous solution soluble polymer compound (A) in the present embodiment, whether it is a 
homopolymer or a copolymer, preferably has a weight-average molecular weight of 2000 or more, and a number-aver- 
age molecular weight of 500 or more, and more preferably has a weight-average molecular weight of from 5000 to 
20 300000, a number-average molecular weight of from 800 to 250000, and a dispersion degree (weight-average molec- 
ular weight /humber-average molecular weight) of from 1.1 to 10. 

[0047] In the case in which the resin having the phenolic hydroxide group (a-1 ) and the aforementioned specific copol- 
ymer component form a copolymer, the ratio of the former to the latter is preferably from 50 : 50 to 5 : 95, and more 
preferably from 40 : 60 to 10 : 90. 

25 [0048] The alkali aqueous solution soluble polymer compound (A) may be used alone or two or more types may be 
used in combination. The amount thereof is from 30 to 99 weight %, preferably from 40 to 95 weight %, and especially 
preferably from 50 to 90 weight % of the entire content of solids in the printing plate material. If the added amount of the 
alkali aqueous solution soluble polymer compound is less than 30 weight %, the durability of the recording layer dete- 
riorates. If the added amount is more than 99% by weight both the sensitivity and durability deteriorate. 

30 [0049] As described above, compound (B) has an I/O value (Y), whose relationship with the I/O value (X) of the alkali 
aqueous solution soluble polymer compound (A) satisfies the above inequality (1), and compound (B) is compatible with 
the alkali aqueous solution soluble polymer compound, thereby lowering the solubility of the alkali aqueous solution sol- 
uble polymer compound. This effect of lowering the solubility is reduced by heating. 

[0050] In other words, compound (B) must be a compound that has good compatibility with the alkali aqueous solution 

35 soluble polymer compound (A) so that the compounds can form a uniform liquid when mixed together. In addition, com- 
pound (B) must be able to reduce the solubility of compound (A) in an alkali aqueous solution by interacting with the 
component (A) in the recording layer made from an applying solution in which compound (A) is uniformly mixed with 
compound (B). Such interaction between compounds (A) and (B) is carried out by the functional groups in a molecule 
of compound (B) such as groups having a hydrogen bonding ability. As described above, however, in a case in which 

40 the component (B) itself is a compound which is decomposed by heating, the effect of suppressing the solubility may 
be insufficiently reduced and the sensitivity and the development latitude may decrease if energy sufficient for decom- 
position is not applied to this compound due to conditions such as laser output, laser-radiating time, and the like. There- 
fore, the photosensitive composition of the present embodiment should not contain any compound having a thermal 
decomposition temperature of 150 °C or less. 

45 [0051] The relationship between the I/O value (Y) of the component (B) and the I/O value (X) of the component (A) 
satisfies the aforementioned inequality (1). That is, the absolute value of the difference between X and Y must be within 
the range from 0.05 to 0.5. If this absolute value of the difference between the I/O values is more than 0.5, the compat- 
ibility of both of the components with each other deteriorates, making it difficult for a uniform recording layer to be 
formed. If the absolute value is less than 0.05, the solubility of the heated component (A) in an alkali aqueous solution 

so is not satisfactorily exhibited, thereby reducing the development latitude low. Both of these cases are thus not preferred. 
When two or more types of components (A) are used together, the weighted averages of the I values and the O values 
of the components (A) are obtained, respectively, in the light of the amounts of the contained components, and then a 
general I/O value is calculated, as the I/O value of all the components (A), from these weighted-averages of the I values 
and O values. When a plurality of components (B) are used together, the I/O value is obtained in the same manner. 

55 [0052] The component (B) which is preferably used in the present embodiment is any compound which interacts with 
the component (A), such as sulfone compounds, ammonium salts, phosphonium salts and amide compounds. 
[0053] The component (B) should be appropriately selected in the light of the I/O value of the component (A), as 
described above. Specifically, cyanine dyes A (I/O value: 0.84). examples of which are given below, are suitably used 
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in the case of using Novolak resin (IAD value : 0.71) alone as the component (A). 

[0054] In general, the composition (mixing) ratio of the component (A) to the component (B) is preferably from 99/1 
to 75/25. If the amount of component (B) is lower than this lowest limit, the component (B) dose not interact sufficiently 
with the component (A), and thus the solubility of the component (A) in an alkali aqueous solution is not impeded and 

5 it is difficult to obtain good images. If the amount of component (B) is more than the aforementioned upper limit the 
interaction is excessive so that sensitivity is remarkably reduced. Thus, both cases are not preferred. 
[0055] In the present embodiment, the compound (C) which absorbs light and generates heat is a compound that has 
a light absorption band within the infrared range of 700 nm or more, preferably from 750 to 1200 nm, and exhibits 
light/heat converting effect for light having a wavelength within this range. Component (C) specifically may be any of var- 

10 ious pigments or dyes which absorb light having a wavelength within this range to generate heat 

[0056] The pigments which can be used may be commercially available pigments and pigments described in the Color 
Index (C. I.) Handbook, "Latest Pigment Handbook" (edited by the Japan Pigment Technical Association, published in 
1977), "Latest Pigment Applied Technology" (CMC Publications, published in 1986) and "Printing Ink Technology" 
(CMC Publications, published in 1984). 

is [0057] The types of pigments which can be used are black pigments, yellow pigments, orange pigments, brown pig- 
ments, red pigments, violet pigments, blue pigments, green pigments, fluorescent pigments, metallic powdery pig- 
ments, or polymer-bonded colorants. Specific Examples are insoluble azo pigments, azo lake pigments, condensed azo 
pigments, chelate azo pigments, phthalocyanine-based pigments, anthraquinone-based pigments, perylene or 
perynone-based pigments, thtoindigo-based pigments, quinacridone-based pigments, dioxazine-based pigmensts, iso- 

20 indolinone-based pigments, quinophthalone-based pigments, vat dying lake pigments, azine pigments, nitroso pig- 
ments, nitro pigments, natural pigments, fluorescent pigments, inorganic pigments and carbon black. 
[0058] These pigments may be used with or without being subjected to surface treatment. Methods for surface treat- 
ment include methods of applying a surface coat of resin or wax, methods of applying surfactant, and methods of bond- 
ing a reactive material (for example, a silane coupling agent, an epoxy compound, polyisocyanate, or the like) to the 

25 surface of the pigment. These methods for surface treatment are described in "Properties and Application of Metallic 
Soap" (published by Saiwai Shobo). "Printing Ink Technology" (CMC Publications, published in 1984) and "Latest Pig- 
ment Applied Technology" (CMC Publications, published in 1986). 

[0059] The particle size of the pigment is preferably from 0.01 to 1 0 jim, more preferably from 0.05 to 1 ^m and espe- 
cially preferably from 0.1 to 1 nm. A particle size of the pigment of less than 0.01 urn is not preferred from the standpoint 
30 of the stability of the dispersed pigment in a photosensitive layer coating liquid. A particle size of more than 10 ^im is 
not preferred from the standpoint of uniformity of the formed photosensitive layer. 

[0060] The method for dispersing the pigment which can be used may be any known dispersion method which is used 
for the production of ink or toner or the like. Dispersing machines include an ultrasonic disperser, a sand mill, an attritor, 
a pearl milt, a super mill, a ball mill, an impeller, a disperser, a KD mill, a colloid mill, a dynatron, a three-roll mill and a 
35 press kneader. Details thereof are described in "Latest Pigment Applied Technology" (CMC Publications, published in 
1986). 

[0061 ] The dyes which can be used may be any known dyes, such as commercially available dyes or dyes described 
in, for example, "Dye Handbook" (edited by the Organic Synthetic Chemistry Association, published in 1970). Specific 
examples thereof include azo dyes, metal complex salt azo dyes, pyrazolone azo dyes, anthraquinone dyes, phthalocy- 

40 anine dyes, carbonium dyes, quinonimine dyes, methine dyes, cyanine dyes, and the like: 

[0062] In the present embodiment, among these pigments and dyes, those which absorb infrared or near infrared rays 
are especially preferred because of their suitability for use with lasers emitting infrared or near infrared rays. 
[0063] Carbon black can be suitably used as the pigment which absorbs infrared or near infrared rays. Dyes which 
absorb infrared or near infrared rays are, for example, cyanine dyes disclosed in Japanese Patent Application Laid- 

45 Open (JP-A) Nos. 58-1 25246. 59-84356. 59-202829. and 60-78787; methine dyes disclosed in JP-A Nos. 58-173696. 

58- 181690, and 58-194595; naphthoquinone dyes disclosed in JP-A Nos. 58-112793. 58-224793. 59-48187. 59- 
73996, 60-52940 and 60-63744; squarylium colorant disclosed in JP-A No. 58-1 12792; and cyanine dyes disclosed in 
British Patent No. 434,875. 

[0064] Examples of dyes which can be suitably used are the near infrared ray-absorbing sensitizers disclosed in U.S. 
so Patent (USP) No. 5,156,938. Examples of dyes which are especially preferably used are substituted aryl- 
benzo(thio)pyrylium salts described in USP No. 3.881 ,924; trimethinethia pyrylium salts described in JP-A No. 57- 
142645 (USP No. 4,327,169); pyrylium-based compounds described in JP-A Nos. 58-181051, 58-220143. 59-41363. 

59- 84248, 59-84249, 59-146063. and 59-146061 ; cyanine colorant described in JP-A No. 59-216146; perrtamethinethi- 
opyrylium salts described in USP No. 4.283.475; and pyrylium compounds, Epolight 111-178. Epolight 111-130 and Epo- 

55 light 111-125 described in Japanese Patent Application Publication (JP-B) Nos. 5-13514 and 5-19702. 

[0065] Another example of especially preferred dyes is the near infrared ray-absorbing dyes represented by formulas 
(I) and (II) in USP No. 4.756.993. 

[0066] The pigments or dyes may be added into the material for a printing plate in an amount of from 0.01 to 50 weight 



9 



EP0 901 902 A2 



%, preferably from 0.1 to 10 weight %, and especially preferably from 0.5 to 10 weight % (in the case of the dye) and 
from 3.1 to 10 weight % (in the case of the pigment), with respect to the entire amount of solids in the material for the 
printing plate. If the pigment or dye content is less than 0.01 weight %, sensitibrty is lowered. If this content is more than 
50 weight %, uniformity of the photosensitive layer is lost and durability of the recording layer deteriorates. 

5 [0067] These dyes or pigments may be added into the same layer as the other components, or may be added in a 
different layer. In the case of using a different layer, the different layer is preferably a layer adjacent to the layer contain- 
ing the compound of the present embodiment which is thermally decomposable and which substantially lawers the sol- 
ubility of the binder when the compound is not in a decomposed state. These dyes or pigments and the binder resin are 
preferably contained in the same layer, but may be contained in different layers. 

w [0068] Compound (B) has an I/O value (Y), whose relationship with the I/O value (X) of the alkali aqueous solution 
soluble polymer compound satisfies the above inequality (1), and compound (B) is compatible with the alkali aqueous 
solution soluble polymer compound, thereby lowering the solubility of the alkali aqueous solution soluble polymer com- 
pound. This effect of lowering the solubility is reduced by heating. Compound (C) absorbs light so as to generate heat. 
However, in place of using compound (B) and compound (C), the composition of the present embodiment can contain 

is a compound having the characteristics of both compound (B) and compound (C). (This compound having the charac- 
teristics of both compounds will occasionally be referred to hereinafter as component (B+C).) An example of this com- 
pound is the compound represented by above general formula (I). 

[0069] The aforementioned compound (the component (B+C)) has the property of absorbing light so as to generate 
heat (that is, has the characteristic of the component (C)). Further, component (B+C) has an absorbing band within the 

20 infrared range from 700 to 1200 nm, has the I/O value (Y) whose relationship with the I/O value (X) of the alkali aqueous 
solution soluble polymer compound satisf ies the aforementioned inequality (1 ) so as to be well compatible with the com- 
ponent (A), is a basic dye, and has in the molecule a group interacting with the alkali aqueous solution soluble polymer 
compound, such as an ammonium group or iminium group, (that is, has the characteristics of the component (B)) so as 
to interact with the alkali aqueous solution soluble polymer compound. Thus, the component (B+C) can control the sol- 

25 ubility of the component (A) in an alkali aqueous solution, and can be suitably used in the present embodiment. 

[0070] In the genera! formula (I), R 1 - R 4 each independently represents a hydrogen atom, or an alkyl group, alkenyl 
group, alkoxy group, cycloalkyl group , or aryt group, each of which has 1 - 12 carbon atoms and may have a substituent. 
R 1 and R 2 may be bonded together to form a ring structure; R 3 and R 4 may be bonded together to form a ring struc- 
ture. Specific examples of R 1 - R 4 include a hydrogen atom, methyl group, ethyl group, phenyl group, dodecyl group, 

30 naphthyt group, vinyl group, ally! group and cyclohexyl group or the like. When these groups have a substituent, the sub- 
stituent may be a halogen atom, carbonyl group, nitro group, nitryl group, sulfonyl group, carboxyl group, carboxylic 
ester, sulfonic ester, or the like. 

[0071] R 5 - R 10 each independently represents an alkyl group which has 1 -12 carbon atoms and may have a substit- 
uent, and specifically may be methyl group, ethyl group, phenyl group, dodecyl group, naphthyl group, vinyl group, allyl 

35 group, cyclohexyl group, or the like. When these groups have a substituent, the substituent may be a halogen atom, car- 
bonyl group, nitro group, nitryl group, sulfonyl group , carboxyl group, carboxylic ester, sulfonic ester, or the like. 
[0072] R 11 - R 13 each independently represents a hydrogen atom, a halogen atom, or an alkyl group which has 1 - 8 
carbon atoms and may have a substituent. R 12 may be bonded to R 11 or R 13 to form a ring structure. When m is greater 
than 2, a plurality of the R 12 may be bonded to each other to form a ring structure. Specific examples of R 11 - R 13 

40 include a chlorine atom, a cyclohexyl group, a cyclopentyl ring or a cyclohexyl ring and the like composed of plural R 12 
bonded to each other. When these groups have a substituent, the substituent may be a halogen atom, carbonyl group, 
nitro group, nitryl group, sulfonyl group, carboxyl group, carboxylic ester, sulfonic ester or the like. Further, m is an inte- 
ger from 1 to 8. and preferably from 1 to 3. 

[0073] R 14 - R 15 each independently represents a hydrogen atom, a halogen atom, or an alkyl group which has 1 - 8 
45 carbon atoms and may have a substituent. R 14 may be bonded to R 1 5 to form a ring structure. When m is greater than 
2, a plurality of the R 14 may be bonded to each other to a ring structure. Specific examples of R 14 and R 15 are a chlorine 
atom, a cyclohexyl group, a cyclopentyl ring or a cyclohexyl ring and the like composed of plural R 14 bonded to each 
other, a cyclohexyl ring, and the like. When these groups have a substituent, the substituent may be a halogen atom, 
carbonyl group, nitro group, nitryl group, sulfonyl group, carboxyl group, carboxylic ester, sulfonic ester, or the like. Fur- 
so ther, m is an integer from 1 to 8, and preferably from 1 to 3. 

[0074] In the general formula (I), specific examples of the anion represented by X~ include perchloric acid, tetraf luoro 
boric acid, hexafluoro phosphoric acid, triisopropylnaphthalenesulfonic add, 5-nitro-o-toluenesurfonic acid, 5-surfosali- 
cylic acid, 2,5-dimethylbenzenesulfonic acid, 2,4,6-trimethylbenzenesulfonic acid, 2-nitrobenzenesulfonic acid, 3-chlo- 
robenzenesulfonic acid. 3-bromobenzenesuffbnic acid, 2-fluorocaprilnaphthalenesulfonic acid, dodecylbenezene- 
55 sulfonic acid, 1-naphthol-5-sulfonic acid, 2-methoxy-4-hydraxy-5-benzoyl-benzenesulfonic acid, paratoluenesulfonic 
acid, and the like. Among these, especially preferred are hexafluoro phosphoric acid, triisopropyinaphthalenesutfonic 
acid, and alkytaromatic sulfonic acids such as 2,5-dimethylbenzenesulfonic add. 

[0075] The compounds represented by the general formula (I) are compounds generally called cyanine dyes. Specific 
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examples of the compounds which can be preferably used are represented by the following formulas. However, the 
compounds are not limited to these specific examples. 



cyanine dye A 




cyanine dye B 




CI0 4 



cyanine dye C 



cyanine dye D 




cyanine dye E 




[0076] In the present embodiment, when the compound (component (B+C)) having the characteristics of both com- 
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ponent (B) and component (C). e.g.. the aforementioned cyanine dye. is used instead of the components (B) and (C). 
the ratio of this compound to be added to the (A) compound is preferably from 99/1 to 70/30, and more preferably from 
99/1 to 75/25, from the standpoint of sensitivity. 

[0077] Various additives may be optionally added to the positive photosensitive composition of the present embodi- 
5 ment. For example, phenolic compounds and organic acids may be used together to improve the sensitivity. Examples 
of the phenolic compounds include bisphenol A, p-nitrophenol, p-ethaxyphenol, 2,4,4'-trihydroxybenzophenone. 2,3.4- 
trihydroxybenzophenone, 4-hydroxybenzophenone. 4,4 , ,4 H -trihydroxytriphenylmethane, 4,4\3",4 w -tetrahydroxy- 
3,5.3\5Metramethyltriphenylmethane and the like. Examples of the organic acids are those described in JP-A Nos. 60- 
88942 and 2-96755, i.e., sulfonic acids, sulfinic acids, alkylsuKuric acids, phosphonic acids, phosphoric esters and car- 
10 boxylic adds, and specifically, p-toiuenesuffonic acid, dodecylbenzenesulfonic acid, p-toluenesuffinic acid, ethytsulfuric 
acid, phenyl phosphonic acid, phenyl phosphinic acid, phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic 
acid, adipic acid, p-toluyl acid, 3,4-dimethoxybenzoic acid, phthalic acid, terephthalic acid, 4-cydohexene-1 ,2-dicarbo- 
xylic acid, erucic acid, lauric acid, n-undecanic add, and ascorbic acid. 

[0078] The amount of the phenolic compound or the organic add in the material for the printing plate is preferably 
is from 0.05 to 20 weight %, more preferably from 0. 1 to 1 5 weight %. and espedally preferably from 0. 1 to 1 0 weight %. 
[0079] In order to achieve stability in processing in a broader range of processing conditions, it is possible to add, to 
the material for the printing plate according to the present embodiment, a nonionic surfactant as described in JP-A Nos. 
62-251740 and 3-208514 or an amphoteric surfactant as described in JP-A Nos. 59-121044 and 4-13149. 
[0080] Specific examples of the nonionic surfactant indude sorbitan trtstearate, sorbitan monopalmitate, sorbitan tri- 
20 oleate, monoglyceride stearate, and polyoxyethylenenonylphenylether or the like. 

[0081 ] Specific examples of the amphoteric surfactant include alky Wi(aminoethyl)glycine, alkylpolyaminoethylglydne 
hydrochloride, 2-aIkyl-NK^rtx>xyethyl-N-hydroxye%limidazolium betaine, N-tetradecyi-N,N-betaine (e.g., trade name 
Amogen, manufactured by Dai-ichi Kbgyo Co., Ltd.), and the like. The amount of the nonionic or amphoteric surfactant 
is preferably from 0.05 to 15 weight percent and more preferably from 0.1 to 5 weight % of the material for the printing 
25 plate. 

[0082] A printout agent for obtaining a visible image immediately after heating caused by exposure, or a dye or pig- 
ment as an image colorant, may be added to the material for a printing plate of the present embodiement. 
[0083] A representative example of the printout agent is a combination of a compound which releases an acid by heat- 
ing due to exposure, and an organic dye which can form a salt with the acid releasing compound. Specific examples of 

30 such a combination are the combinations of o-naphthoquinonediazide-4-sulfonic halogenide and a salt-forming organic 
dye as described in JP-A Nos. 50-36209 and 53-8128. and the combinations of a trihaJomethyl compound and a salt- 
forming organic dye described in JP-A Nos. 53-36223. 54-74728, 60-3626, 61-143748. 61-151644 and 63-58440. Tri- 
halomethyl compounds are dassified into oxazole-based compounds and triazine-based compounds, and both have 
excellent stability over time to produce dear printout images. 

35 [0084] As the image colorant, dyes other than the aforementioned salt forming organic dyes may be used. Examples 
of preferred dyes, including the salt forming organic dyes, are oil-soluble dyes and basic dyes. Specific examples are 
Oil-Yellow #101 . Oil Yellow #103. Oil Pink #312. Oil Green BG, Oil Blue BOS. Oil Blue #603. Oil Black BY. Oil Black BS. 
Oil Black T-505(all of which are manufactured by Orient Chemical Industries Co, Ltd.), Victoria Pure Blue, Crystal Violet 
(CI42555). Methyl Violet (CI42535). Ethyl Violet, Rhodamine B (CI145170B), Malachite Green (CI42000), Methylene 

40 Blue (CI52015). or the like. The dyes described in JP-A No. 62-293247 are espedally preferred. The dye may be added 
into the material for the printing plate in an amount of preferably from 0.01 to 10 weight % and more preferably from 0.1 
to 3 weight % of the entire solid contents of the material for the printing plate. A plasticizer for providing the formed film 
with softness may be added as needed in the material for the printing plate in the present embodiment. The plasticizer 
may be butylphthalyl, polyethyleneglycol, tributyl citrate, diethyl phthalate, dibutyl phthalate, dihexyl phthalate. dioctyl 

45 phthalate, tricrezyl phosphate, tributyl phosphate, trioctyl phosphate, tetrahydrofurfuryl oleate, an oligomer or polymer 
of acrylic add or methacrylic add. or the like. 

[0085] Esters or amides of long chain fatty acids may be added to improve the strength of the formed film. 
[0086] The image recording material according to the present embodiment can be produced by dissolving the afore- 
mentioned respective components into a solvent and then applying the sdution onto an appropriate substrate. The sol- 

so vent used herein may be ethylenedichloride. cyclohexanone, methyiethyl ketone, methanol, ethanol, propanol, 
ethyleneglycolmonomethylether, 1-methoxy-2-propanol, 2-methoxyethyl acetate, 1 -methoxy-2-propyl acetate, dimeth- 
oxyethane. methyl lactate, ethyl lactate. N,N-dimethylacetoamide, N,N-dimethylformamide, tetramethylurea, N-methyl- 
pyrrolidone, dimethyfsulfoxide, suifolane, y-butyrolactone, and toluene or the like. However, the solvent is not limited to 
these examples. A single solvent may be used alone, or a combination of two or more solvents may be used. The con- 

55 centration of the aforementioned components (all of the solid components including the additives) in the solvent is pref- 
erably from 1 to 50 weight %. The applied amount (of the solid) on the substrate obtained after application and drying 
differs in accordance with the use. but in general, is preferably from 0.5 to 5.0 g/m 2 for a photosensitive printing plate. 
The method for applying the solution may be any of various methods, for example, bar coater coating, rotating coating, 
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spray coating, curtain coating, dip coating, air knife coating, blade coating, and roll coating, or the like. The less the 
amount applied to the substrate, the higher the apparent sensitivity, but the worse the f Bm characteristics of the photo- 
sensitive film. 

[0087] A surfactant for improving the applying property, for example, any of the fluorine-containing surfactants 
5 described in JP-A No. 62-1 70950, may be added into the photosensitive layer in the present embodiment The amount 
of the surfactant added is preferably from 0.01 to 1 weight % and more preferably from 0.05 to 0.5 weight % of the entire 
material for the printing plate. 

[0088] The substrate which is used in the present embodiment is a plate-like object having stable dimensions (i.e., 
having little undesirable expansion, etc.), and may be, for example, paper; paper on which plastic such as polyethylene, 
10 polypropylene, polystyrene or the like is laminated; a metal plate such as an aluminum, zinc or copper plate; a plastic 
film formed of, for example, cellulose diacetate, cellulose triacetate, cellulose propionate, cellulose butyrate, cellulose 
acetate butyrate, cellulose nitrate, polyethylene terephthalate, polyethylene, polystyrene, polypropylene, polycarbonate, 
or polyvinyl acetai; a paper or a plastic film on which the aforementioned metal is vapor-deposited or laminated; or the 
like. 

15 [0089] As the substrate in the present embodiment, a polyester film or an aluminum plate is preferred, and an alumi- 
num plate is especially preferred because of its stable dimensions and relatively low cost. A preferable aluminum plate 
is a pure aluminum plate or is an alloy plate comprising aluminum as the main component and a very small amount of 
different elements. A plastic film on which aluminum is laminated or vapor-deposited may be used. Examples of differ- 
ent element which may be contained in the aluminum alloy are silicon, iron, manganese, copper, magnesium, chro- 

20 mium, zinc, bismuth, nickel, titanium and the like. The content of the different element in the alloy should be 10 weight 
% or less. An especially preferable aluminum in the present invention is pure aluminum. However, from the standpoint 
of refining techniques, it is difficult to prepare a completely pure aluminum. Therefore, an aluminum containing a very 
small amount of different elements may be used. The composition of the aluminum plate applied to the present inven- 
tion is not specified, and the aluminum plate may be any conventionally known aluminum plate. The thickness of the 

25 aluminum plate used in the present embodiment is from about 0. 1 to 0.6 mm, preferably from 0.15 to 0.4 mm, and 
especially preferably from 0.2 to 0.3 mm. 

[0090] Before making the surface of the aluminum plate rough, if desired, the surface may be subjected to a degreas- 
ing treatment with, for example, a surfactant organic solvent or alkali aqueous solution, to remove rolling oil from the 
surface. 

30 [0091 ] The treatment for roughening the surface of the aluminum plate may be carried out in any of various ways such 
as, for example, a method of mechanically roughening the surface, a method of electrochemically melting the surface 
and making it rough, and a method of chemically and selectively melting the surface. The mechanical method may be 
any known method such as ball polishing, brush polishing, blast polishing, buff polishing, or the like. The electrochem- 
ical method of making the surface rough may be a method of applying alternate or direct current to the surface in an 

35 electrolytic solution of hydrochloric acid or nitric acid. A combination of both mechanical and electrochemical methods 
may be used, as disclosed in JP-A No. 54-63902. 

[0092] The aluminum plate whose surface has been roughened as described above is optionally subjected to an alkali 
etching treatment and a neutralizing treatment, and then, if desired, is subjected to anodic oxidization treatment for 
improving the water holding property and wear resistance of the surface. The electrolyte which is used in the anodic 

40 oxidization treatment of the aluminum plate may be any of various electrolytes which can form a porous oxidized film, 
and in general, sulfuric acid, phosphoric acid, oxalic acid, chromic add, or mixtures thereof may be used. The concen- 
tration of the electrolyte is determined appropriately in accordance with the type of electrolyte. 
[0093] The anodic oxidization treatment conditions cannot be specified because they vary in accordance with the type 
of electrolyte. In general, however, it is appropriate for the concentration of the electrolyte in the solution to be from 1 to 

45 80 weight %, the temperature of the solution to be from 5 to 70 °C, the current density to be 5 to 60 A/dm 2 , the voltage 
to be from 1 to 100 V, and the time for the electrolysis to be from 10 seconds to 5 minutes. 

[0094] If the amount of the anodically oxidized film is less than 1 .0 g/m 2 , the wear resistance of the plate is insufficient, 
or it is easy for scratches to be formed at the non-image portions on the lithographic printing plate, such that it is easy 
for so-called "scratch stains" to be formed, i.e., ink adhering to the scratches at the time of printing. 

so [0095] After being subjected to the anodic oxidization treatment, the surface of the aluminum is optionally subjected 
to a hydrophilization treatment. The hydrophilization treatment which is used in the present invention may be an alkali 
metal silicate (e.g., an aqueous solution of sodium silicate) process as disclosed in USP Nos. 2,714,066, 3,181,461, 
3,280.734 and 3,902,734. In this process, the substrate is dipped or electrolyzed in an aqueous solution of sodium sil- 
icate. Or, it is possible to use the process of treating the surface with potassium fluorozirconate as described in JP-B 

55 No. 36-22063, or with poiyvinylphosphonic acid as disclosed in USP Nos. 3,276,868, 4,1 53,461 , and 4,689,272. 

[0096] The image recording material in the present embodiment is a material in which the positive material for a print- 
ing plate is disposed on a substrate. However, an undercoat layer may be provided between the substrate and the pos- 
itive material as needed. 
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[0097] Various organic compounds may be used as the undercoat layer components, such as carboxymethylcellu- 
lose; dextrin; arabia rubber; phosphonic acids having an amino group such as 2-aminoethytphosphonic acid; organic 
phosphonic acids such as phenylphosphonic acid, naphthylphosphonic acid, alky Iphosphonic acid, glycerophosphonic 
acid, methylenediphosphonic acid and ethyl en ediphosphonic acid, each of which may have a substituent; organic phos- 

5 phoric acids such as phenytphosphoric acid, naphthylphosphoric acid, alkytphosphoric acid and glycerophosphoric 
acid, each of which may have a substituent; organic phosphinic acids such as phenylphosphinic acid, naphthylphos- 
phinic acid, alkylphosphinic ackJ and glycerophosphinic acid, each which may have a substituent; amino acids such as 
glycine and p-alanine; and a hydrochloride of an amine having a hydroxy group such as a hydrochloride of triethanol 
amine. A single organic compound may be used, or a combination of tow or more may be used. 

10 [0098] The organic undercoat layer can be formed by either of the following methods: a method of applying, to the 
aluminum plate, a solution in which the aforementioned organic compound is dissolved in water or in an organic solvent 
such as methanol, ethanol or methylethyl ketone, or a mixed solution thereof, and the applied solution is dried; or a 
method of dipping the aluminum plate into a solution in which the aforementioned organic compound is dissolved in 
water or in an organic solvent such as methanol, ethanol or methylethyl ketone, or a mixed solution thereof so as to 

75 cause the plate to absorb the aforementioned compound, and then the plate is washed with water and dried so as to 
form the organic undercoat layer. In the former method, a solution having a concentration of the aforementioned organic 
compound of from 0.005 to 10 weight % can be applied in any of various manners. In the latter method, the concentra- 
tion of the organic compound is from 0.01 to 20 weight %, and preferably from 0.05 to 5 weight %, and the dipping tem- 
perature is from 20 to 90 °C. and preferably from 25 to 50 °C, and the dipping time is 0.1 seconds to 20 minutes, and 

20 preferably from 2 seconds to 1 minute. The value of the pH of the solution used herein can be adjusted within the range 
from 1 to 12 by using basic substances such as ammonia, triethylamine or potassium hydroxide, or acidic substances 
such as hydrochloric acid or phosphonic acid. A yellow dye may be added to the solution to improve color tone repro- 
ducibility of the image recording material. 

[0099] The amount of the applied organic undercoat layer is suitably from 2 to 200 mg/m 2 , and preferably from 5 to 
25 100 mg/m 2 . If this amount is less than 2 mg/m 2 or more than 200 mg/m 2 , sufficient wear resistance of the plate cannot 
be obtained. 

[0100] In the image forming material of the present embodiment, a protective layer may be optionally provided on the 
photosensitive layer. Components of the protective layer may be, for example, polyvinyl alcohol, or a mat material which 
is used for usual photosensitive lithographic printing plates or the like. 
30 [0101] The positive image recording material produced as described above is usually subjected to image-exposure 
and developing processings. 

[0102] In the present embodiment, the light source for an active light beam which is used in the image-exposure is 
preferably a light source emitting light having a luminous wavelength of 700 nm or more, within the range from the near 
infrared wavelength region to the infrared wavelength region, and is especially preferably a solid state laser or a semi- 
35 conductor laser. 

[0103] The developing solution and replenishing solution for the image recording material of the present embodiment 
may be a conventionally known alkali aqueous solution such as, for example, solutions of inorganic alkali salts such as 
sodium silicate, potassium silicate, sodium tertiary phosphate, potassium tertiary phosphate, ammonium tertiary phos- 
phate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary phosphate, sodium car- 

40 bonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate, 
ammonium hydrogencarbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, ammonium 
hydroxide, potassium hydroxide, and lithium hydroxide; and organic alkali agents such as monomethylamine, dimethyt- 
amine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triisopro- 
pylamine, n-butylamine, monoethanolamine, diethanoleamine, triethanolamine, monoisopropanolamine, 

45 diisopropanolamine, ethyl enei mine, ethylenediamine and pyridine. 

[0104] The alkali agent may be used alone, or a combination of two or more may be used. 
[0105] Among these, especially preferred developing solutions are aqueous solutions of silicates, such as sodium sil- 
icate and potassium silicate. This is because developability can be adjusted by changing the ratio of silicon dioxide 
(Si0 2 ) and alkali metal oxides M 2 0 and/or the concentrations of silicon dioxide and the alkali metal oxides (silicon diox- 

so ide and alkali metal oxides are the main components of a silicate). For example, alkali metal salts of silicic acid as 
described in JP-A No. 54-62004 and JP-B No. 57-7427 are effectively used. 

[01 06] It is known that when development is carried out by using an automatic developing machine, an aqueous solu- 
tion (a replenishing solution) having a higher basicity than that of the developing solution is added to the developing 
solution so that many PS plates can be processed without having to replace the developing solution in the developing 
55 tank for a long time. In the present embodiment, such a replenishing manner is preferably used. Various surfactants or 
organic solvents may be optionally added to the developing solution and the replenishing solution to accelerate or con- 
trol developability, to improve the dispersibility of development-scum, and to improve the affinity of image portions on 
the printing plate with ink. The surfactant is preferably an anionic, cationic. nonionic, or amphoteric surfactant. A reduc- 
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ing agent such as hydroquinone, resorcine, a sodium or potassium saft of an inorganic acid such as sutfurous acid or 
sutfurous hydracid; an organic carboxylic acid; an antifoamer; or a hard-water softener may be added to the developing 
solution and the replenishing solution as needed. 

[01 07] The printing plate developed with the developing solution and the replenishing solution is post-processed with 
5 water; a rinsing solution containing, for example, a surfactant; and a desensitizing solution containing gum arabic or a 
starch derivative. Various combinations of these treatments can be used as the post-processing carried out when the 
image recording material of the present embodiment is used as a printing plate. 

[0108] Recently, in the printing-plate manufacturing and printing industries, for the efficiency and standardization of 
plate-manufacturing work there have been widely used automatic developing machines for printing plates. The auto- 

10 matic developing machine in general comprises a developing section and a post-processing section, and specifically 
comprises a device for conveying a printing plate, tanks for various processings, and a spray device, in which various 
processing solutions pumped up by a pump are sprayed on an exposed printing plate from spray nozzles while the plate 
is fed horizontally, so as to develop the printing plate. Recently, there has also been known a method in which a printing 
plate is processed by being immersed and conveyed in tanks filled with processing solutions by means of guide rolls 

75 disposed in the solutions or the like. Such automatic processing may be earned out while replenishing solutions are 
being replenished into the respective processing solutions in accordance with the processed amount or the working 
time. 

[01 09] A so-called disposable processing method, in which processing is carried out with processing solutions which 
are virtually unused, can be used. 

20 [01 10] A case in which the image recording material according to the present embodiment is used as a photosensitive 
lithographic printing plate will now be described. In a case in which a lithographic printing plate obtained by image-expo- 
sure, development, washing with water, and/or rinsing, and/or rubber-coating has unnecessary image portions (for 
example, traces of film edges of the original film or the like), such unnecessary image portions are removed, ft is pre- 
ferred that the removal is carried out by applying a removing solution such as that described in JP-B No. 2-13293 onto 

25 the unnecessary image portions, allowing the printing plate to stand for a given period, and then washing the printing 
plate with water. However, the method disclosed in JP-A No. 59-1 74842 may be used in which the unnecessary image 
portions are irradiated with an active light beam guided through an optical fiber, and the printing plate is developed 
thereafter. 

[01 1 1 ] The lithographic printing plate obtained as described above, which may be optionally coated with desensitizing 
30 rubber, is subjected to a printing process. If a lithographic printing plate with higher plate wear resistance is desired, the 
plate is subjected to a burning treatment. 

[01 12] In the case of burning the lithographic printing plate, it is preferable to treat the plate with a surface-adjusting 
liquid such as those disclosed in JP-B Nos. 61-2518 and 55-28062, and JP-A Nos. 62-31859 and 61-159655, before 
the burning treatment. 

35 [01 1 3] Examples of methods of treating the lithographic printing plate with a surface-adjusting liquid include a method 
of applying the surface-adjusting liquid onto the lithographic printing plate with a sponge or a absorbent cotton which 
has absorbed the surface-adjusting liquid, a method of immersing the printing plate into a vat filled with the surface- 
adjusting liquid to coat the plate with the liquid, and a method of applying the surface-adjusting liquid with an automatic 
coater. Better results can be obtained if the amount of the surface-adjusting liquid is made uniform over the entire sur- 

40 face with a squeegee or squeeze rollers. 

[01 14] It is appropriate that the amount of the applied surface-adjusting liquid is generally from 0.03 to 0.8 g/m 2 (dry 
weight). 

[0115] The lithographic printing plate treated with the surface-adjusting liquid is dried and, if necessary, it is heated to 
high temperature with a burning processor, for example, a "BP- 1300" burning processor sold by Fuji Photo Film Co., 
45 Ltd. The heating temperature and the heating time in this step are varied in accordance with the types of components 
forming the image, but are preferably from 180 to 300°C and 1 to 20 minutes, respectively. 

[01 16] If necessary, the lithographic printing plate subjected to the burning treatment may further be subjected to con- 
ventional treatments such as washing with water and rubber-coating. However, if a surface-adjusting liquid containing 
a water-soluble polymer compound or the like is used, a desensitizing treatment such as rubber-coating can be omitted. 
so [01 1 7] The lithographic printing plate obtained in the above manner is set in an offset printing machine or the like, and 
is used for printing a number of sheets. 

[0118] Examples of the present embodiment will be described hereinafter, but the present invention is not limited to 
these examples. 

55 
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[Synthesis of copolymer containing component (A)] 
Synthesis Example 1 (Copolymer 1) 

5 [0119] Into a 500 ml three-neck flask with a stirrer, a condenser and a dropping funnel, 31 .0 g (0.36 mole) of meth- 
acrytic acid, 39.1 g (0.36 mole) of ethyl chloroformate, and 200 ml of acetonitryl were added, and then the mixture was 
stirred while being cooled with an ice bath. Through the dropping funnel, 36.4 g (0.36 mole) of triethytamine was added 
by drops into this mixture over about 1 hour. After this addition, the ice bath was removed, and then the mixture was 
stirred at room temperature for 30 minutes. 

10 [0120] Into this reaction mixture, 51 .7 g (0.30 mole) of p-aminobenzenesulfonamide was added, and then the mixture 
was stirred for 1 hour while being heated with an oil bath at 70 °C. After the reaction was finished, this mixture was 
added to 1 liter of water while the water was stirred, and then the resultant mixture was stirred for 30 minutes. This mix- 
ture was f iltered to remove the precipitates. The precipitates was mixed with 500 ml of water to obtain a slurry, and then 
the slurry was filtered. The obtained solid was dried to yield a white solid of N-(p-aminosulfonylphenyl)methacrylamide 

15 (yield: 46.9 g). 

[0121] Into a 100 ml three-neck flask with a stirrer, a condenser and a dropping funnel were added 5.04 g (0.0210 
mole) of N-tp-aminosulfonytphenylJmethacrylamide, 2.05 g (0.018 mole) of ethyl methacrylate, 1.11 g (0.021 mole) of 
acrylonitryl and 20 g of N,N-dimethylacetoamide. and then the mixture was stirred while being heated at 65 °C in a hot 
water bath. Into this mixture, 0.15 g of "V-65" (manufactured by Wako Junyaku K.K.) was added, and then the mixture 

20 was stirred in a nitrogen gas flow for 2 hours while a temperature of 65 °C was maintained. Into this reaction mixture, a 
mixture of 5.04 of N-(p-aminosulfonylphenyl)methacrylamide, 2.05 g of ethyl methacrylate, 1.11 g of acrylonitryl, 20 g 
of N,N-dimethylacetoamide. and 0.15 g of "V-65" was added dropwise through the dropping funnel over 2 hours. After 
the dropwise addition was finished, the resultant mixture was stirred at 65 °C for 2 hours. After the reaction was finished, 
40 g of methanol was added into the mixture, and the mixture was cooled. The obtained mixture was added into 2 liters 

25 of water while the water was stirred, and then the resultant mixture was stirred for 30 minutes. Thereafter, the precipi- 
tates were removed by filtration, and then dried to obtain 15 g of a white solid. The weight-average molecular weight 
(polystyrene reference) of the resultant copolymer 1 was measured by gel permeation chromatography, and found to 
be 53,000. 

30 Synthesis Example 2 (Copolymer 2) 

[0122] In the same manner as in Synthesis Example 1 , a polymerization reaction was carried out except that the 5.04 
g (0.0210 mole) of N-(p-aminosulfonylphenyl)methacrylamide in Synthesis Example 1 was replaced with 3.72 g (0.0210 
mole) of N-(p-hydroxyphenyl)methacrylamide, so as to obtain a copolymer 2 having a weight-average molecular weight 
35 (polystyrene reference) of 47,000. 

Synthesis Example 3 (Copolymer 3) 

[0123] Into a 20 ml three-neck flask with a stirrer, a condenser and a dropping funnel were added 4.61 g (0.01 92 mole) 
40 of N-(p-aminosurfonylphenyl)methaaylamide, 2.94 g (0.0258 mole) of ethyl methacrylate, 0.80 g (0.015 mole) of acry- 
lonitryl and 20 g of N,N-dimethylacetoamide, and then the mixture was stirred while being heated at 65 °C in a hot water 
bath. Into this mixture, 0.15 g of "V-65" (manufactured by Wako Junyaku K.K.) was added, and then the mixture was 
stirred in a nitrogen gas flow for 2 hours while a temperature of 65 °C was maintained. Into this reaction mixture, a mix- 
ture of 4.61 of N-(p-aminosurfonylphenyl)methacrylamide, 2.94 g of ethyl methacrylate, 0.80 g of acrylonitryl, 20 g of 
45 N.N-dimethylacetoamide, and 0. 15 g of "V-65" was added dropwise through the dropping funnel over 2 hours. After the 
addition was finished, the mixture was stirred at 65 °C for 2 hours. After the reaction was finished. 40 g of methanol was 
added into the mixture, and the mixture was cooled. The obtained mixture was added into 2 liters of water while the 
water was stirred, and then the resultant mixture was stirred for 30 minutes. Thereafter, the precipitates were removed 
by filtration, and then dried to obtain 1 5 g of a white solid. The weight-average molecular weight (polystyrene reference) 
so of the resultant copolymer 3 was measured by gel permeation chromatography, and found to be 58,000. 

[Production of Substrate] 

[0124] An aluminum plate (material quality: 1050) having a thickness of 0.3 mm was washed with trichloroethylene to 
55 remove grease, and then the surface was made coarse with a nylon brush and a 400 mesh pumice-water suspension, 
and then sufficiently washed with water. This plate was dipped into a 25% sodium hydroxide aqueous solution at 45 °C 
for 9 seconds to be etched. After the plate was washed with water, it was dipped into 20 % nitric acid for 20 seconds, 
and then washed with water. The etched amount of the coarse surface was about 3 g/m 2 . By direct current-anodic oxi- 
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dization at a current density of ISAAjm 2 with use of 7% sulfuric acid as an electrolytic solution, a direct current anodi- 
cally oxicfized film of 3 g/dm 2 was formed on the plate. Thereafter, the plate was washed with water, and dried. Then, 
the following undercoat liquid was applied to the plate, and the applied film was dried at 90°C for 1 minute. The amount 
of the applied film after drying was 10 mg/m 2 . 



Undercoat liquid 


p- Alanine 


0.5 g 


Methanol 


95g 


Water 


5g 



15 Example 1: 

[0125] A lithographic printing plate was obtained by applying the following photosensitive liquid 1 onto the obtained 
substrate such that the applied amount was 1 .8 g/m 2 . 

20 





Photosensitive liquid 1 


25 


m,p-creso! novolak (m/p ratio = 6/4, weight-average molecular weight: 3500, non-reacted cresol was 
contained in an amount of 0.5 % by weight) [component (A), I/O value ■ 0.72] 


1.0 g 




cyanine dye A [component (B+C), I/O value: 0.84] 


0.2 g 




dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthale- 
nesulfonic acid 


0.02g 


30 


fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 


0.05 g 




y-butylactone 


3g 




methylethyl ketone 


8g 


35 


1 -methoxy-2-propanol 


7g 



Example 2: 



[0126] A lithographic printing plate was obtained by applying the following photosensitive liquid 2 onto the obtained 
40 substrate such that the applied amount was 1 .8 g/m 2 . 



Photosensitive liquid 2 


copolymer 1 [component (A), I/O value = 1.55] 


1.0 g 


cyanine dye B [component (B+C), I/O value: 1 .49] 


0.1 g 


p-toluene sulfonic acid 


0.002 g 


dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthale- 
nesutfonic acid 


0.02 g 


fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 


0.05 g 


y-butylactone 


8g 


methylethyl ketone 


8g 


1-methoxy-2-propanol 


4g 
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Example 3: 

[0127] A lithographic printing plate was prepared by applying the following photosensitive liquid 3 onto the obtained 
substrate such that the applied amount was 1 .8 g/m 2 . 



5 





Photosensitive liquid 3 


10 


copolymer 2 [component (A), I/O value : 1.18] 


1.0 g 




cyanine dye B [component (B+C). I/O value: 1 .49] 


0.1 g 




p-toluene sulfonic acid 


0.002 g 


15 


dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthafe- 
nesuffonic acid 


0.02 g 




fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Inc & Chemicals, Inc.) 


0.05 g 




y-butylactone 


8g 


20 


methylethyl ketone 


8g 


1 -methoxy-2-propanol 


4g 



Example 4: 

25 

[0128] A lithographic printing plate was obtained by applying the following photosensitive liquid 4 onto the obtained 
substrate such that the applied amount was 1.8 g/m 2 . 



30 





Photosensitive liquid 4 




m,p-cresol novolak (rrv£ ratio = 6/4, weight-average molecular weight: 3500, non-reacted cresol was 
contained in an amount of 0.5 % by weight) [component (A), I/O value = 0.72] 


0.3 g 


35 


copolymer 1 [component (A), I/O value : 1.55] 


0.7 g 




cyanine dye A [component (B+C), I/O value: 0.84] 


0.1 g 




p-toluene sulfonic acid 


0.002 g 


40 


dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1 -naphthale- 
nesulfonic acid 


0.02 g 




fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 


0.05 g 




y-butylactone 


8g 


45 


methylethyl ketone 


8g 




1 -methoxy-2-propanol 


4g 



Example 5: 

50 

[0129] A lithographic printing plate was obtained by applying the following photosensitive liquid 5 onto the obtained 
substrate such that the applied amount was 1 .8 g/m 2 . 



55 
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Photosensitive liquid 5 


m.p-cresol novolak (m/p ratio = 6/4, weight-average molecular weight: 3500, non-reacted cresol was 
contained in an amount of 0.5 % by weight) [component (A), I/O value = 0.72] 


0.3 g 


copolymer 2 [component (A), I/O value : 1.18J 


0.7 g 


cyanine dye A [component (B+C), I/O value: 0.84] 


0.1 g 


p- toluene sulfonic acid 


0.003 g 


dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthale- 
nesulfonic acid 


0.02 g 


fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 


0.05 g 


y-butylactone 


6g 


methyl ethyl ketone 


8g 


1 -methoxy-2-propanol 


6g 



Comparative Example 1 : 

[0130] A lithographic printing plate was obtained by applying the following photosensitive liquid 6 onto the obtained 
25 substrate such that the applied amount was 1 .8 g/m 2 . 



Photosensitive liquid 6 


copolymer 3 [component (A), I/O value : 1.49] 


1.0 g 


cyanine dye B [component (B+C), I/O value: 1.49] 


0.1 g 


p-toluene sulfonic acid 


0.002 g 


dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthale- 
nesutfonic acid 


0.02 g 


fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 


0.05 g 


Y-butylactone 


8g 


methylethyl ketone 


8g 


1 -methoxy-2-propanol 


4g 



45 Comparative Example 2: 

[0131] A lithographic printing plate was obtained by applying the following photosensitive liquid 7 onto the obtained 
substrate such that the applied amount was 1 .8 g/m 2 . 

50 



Photosensitive liquid 7 


m,p-cresol novolak (m/fc> ratio = 6/4, weight-average molecular weight: 3500, non-reacted cresol was 


0.86 g 


contained in an amount of 0.5 % by weight) [component (A), I/O value = 0.72] 




copolymer 1 [component (A), I/O value : 1.55] 


0.14 g 


cyanine dye A [component (B+C), I/O value: 0.84] 


0.1 g 
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(continued) 



Photosensitive liquid 7 




10 



p-toluene sulfonic acid 

dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthaie- 
nesurfonic acid 

fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 
y-butylactone 
methyl ethyl ketone 
1 -methoxy-2-propanol 



is Comparative Example 3: 

[0132] A lithographic printing plate was obtained by applying the following photosensitive liquid 8 onto the obtained 
substrate such that the applied amount was 1 .8 g/m 2 . 

20 



Photosensitive liquid 8 




25 



30 



35 



m,p-cresol novoiak (m/p ratio = 6/4, weight-average molecular weight: 3500, non-reacted cresol was 
contained in an amount of 0.5 % by weight) [component (A), I/O value = 0.72] 

copolymer 2 [component (A), I/O value : 1.18] 

cyanine dye A [component (B+C), I/O value: 0.84] 

p-toluene sulfonic acid 

dye prepared by replacing the counter anion of Victoria Pure Blue BOH with an anion of 1-naphthaJe- 
nesulfonic acid 

fluorine-containing surfactant (Megafac F-177, manufactured by Dainippon Ink & Chemicals, Inc.) 
•y-butylactone 
methyl ethyl ketone 
1 -methoxy-2-propanol 



40 Comparative Example 4: 

[0133] A lithographic printing plate was obtained by applying the following photosensitive liquid 9 onto the obtained 
substrate such that the applied amount was 1.8 g/m 2 . 



45 



50 



55 



20 




EP0 901 902 A2 



10 



15 



20 



25 



30 



35 



Photosenfii r.i vp liquid 9 

m, p - ere sol novolak 

(m/p ratio - 6/4, weight-average molecular 
weight: 3500, non-reacted cresol was 
contained in an amount of 0.5 % by weight) 
{component (A), I/O value • 0.72] 

cyanine dye F [component (B+C) , I/O value: 2.00] 

dye prepared by replacing the counter anion of 
Victoria Pure Blue BOH with an anion of 
1 -naphthalenesulf onic acid 

fluorine- containing surfactant 

(Megafac F-177, manufactured by Dainippon 
Ink & Chemicals, Inc.) 

Y - bu tylac tone 

methyl ethyl ketone 

l-methoxy-2 -propanol 



1.0 g 



0.2 g 
0.02 g 



0.05 g 



3 g 
8 g 
7 g 



cyanine dye F 



40 



45 




SO3 Na* 



50 



Comparative Example 5: 

[0134] A lithographic printing plate was obtained by applying the following photosensitive liquid 10 onto the obtained 
55 substrate such that the applied amount was 1 .8 g/m 2 . 
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Phofnf?F»ns i r i vp 1 i qui 10 




copolymer 1 [component (A), I/O value : 1.55) 


1.0 g 


cyanine dye G [component (B + C) , I/O value: 0.59] 


0.1 g 


p-toluene sulfonic acid 


0.002 g 


dye prepared by replacing the counter anion of 


0.02 g 


Victoria Pure Blue BOH with an anion of 




1-naphthalenesulf onic acid 




fluorine- containing surfactant 


0.05 g 


(Megafac F-177, manufactured by Dainippon 




Ink & Chemicals, Inc.) 




Y-butylactone 


8 g 


methylethyl ketone 


8 g 


1 -methoxy- 2 -propanol 


4 g 


cyanine dye G v / . . V / 








X^N* CI N-^^J 
1 1 








Carbon Black Dispersed Liquid 


carbon black 


1 part by weight 


copolymer of benzylmethacrylate and methacrylic acid (mole ratio: 72 : 28, average molecu- 
lar weight: 70000) 


1 .6 parts by weight 


cyclohexanone 


1.6 parts by weight 


methoxypropyl acetate 


3.8 parts by weight 



Example 6 

[01 35] A lithographic printing plate was obtained in the same manner as in Example 1 , except that the cyanine dye A 
used in photosensitive liquid 1 was replaced with 0.5 g of the carbon black dispersed liquid [component (C)J, and that 



22 



EP0 901 902 A2 



0.2 g of diphenyl sulfone [component (B), I/O value: 0.60] was newly added. 
Comparative Example 6 

[0136] A lithographic printing plate was obtained in the same manner as in Example 1 , except that 0.45 g of an ester 
compound of naphthoquinone- 1,2-c0azido*5-sulfonyl chloride and pyrogallol-acetone resin, which is disclosed in Exam- 
ple 1 of USP No. 3,635,709 (I/O value: 0.89, thermal decomposition temperature: 130 °C), was newly added into the 
photosensitive liquid 1. 

Comparative Example 7 

[0137] A lithographic printing plate was obtained in the same manner as in Example 2, except that 0.3 g of an ester 
compound of 2,3.4-trihydraxybenzophenone and naphthoquinone- 1,2-diazido-5-sulfonylchloride (I/O value: 0.89. ther- 
mal decomposition temperature: 130 °C) was newly added into the photosensitive liquid 2. 

Comparative Example 8 

[0138] A lithographic printing plate was obtained in the same manner as in Example 3, except that 0.3 g of an ester 
compound of naphthoquinone- 1 ,2-diazido-5-sulfbnylchloride and pyrogallol-acetone resin, which is disclosed in Exam- 
ple 1 of USP No. 3,635,709 (I/O value: 0.89, thermal decomposition temperature: 130 °C), was newly added into the 
photosensitive liquid 3. . 

Comparative Example 9 

[0139] A lithographic printing plate was obtained in the same manner as in Example 4, except that 0.3 g of an ester 
compound of 2,3,4-trihydraxybenzophenone and naphthoquinone- 1,2-diazido-5-sulfonylchloride (I/O value: 1.06. ther- 
mal decomposition temperature: 130 °C) was newly added into the photosensitive liquid 4. 

Comparative Example 10 

[0140] A lithographic printing plate was obtained in the same manner as in Example 5, except that 0.3 g of an ester 
compound of 2,3,4-trihydroxybenzophenone and naphthoquinone- 1,2<liazido-5-sulfonylchloride (I/O value: 1.06, ther- 
mal decomposition temperature: 130 °C) was newly added into the photosensitive liquid 5. 

[Evaluation of Performance of the Lithographic Printing Plate] 

[0141 ] The performance of the lithographic printing plates of Examples 1 -5 and Comparative Examples 1 -1 0, which 
were produced as described above, was evaluated in accordance with the following criteria. The results of the evalua- 
tion are shown in Table 1. 

[Sensitivity and Development Latitude] 

[0142] Each of the obtained lithographic printing plates was exposed at a main scanning speed of 5 m/second, by 
using a semiconductor laser having an outputting power of 500 mW, a wavelength of 830 nm and a beam diameter of 
17 (1/e 2 ), and then was developed by an automatic developing machine "PS Processor 900VR" (manufactured by 
Fuji Photo Film Co., Ltd.) in which a developing solution "DP-4" (manufactured by Fuji Photo Film Co., Ltd.) and a rins- 
ing liquid FR-3 (manufactured by Fuji Photo Film Co., Ltd.) [dilution ratio with water : 1 : 7] were used. The following two 
types of solutions were used as the developing solution: DP-4 diluted 8 times, and DP-4 diluted 12 times. The pattern 
width of the non-image portions obtained with each of the developing solutions was measured, and then the irradiation 
energy of the laser corresponding to the pattern width was obtained as a measure of sensitivity. The difference between 
the sensitivity obtained with the developing solution diluted 8 times, which was a standard, and that obtained with the 
developing solution diluted 12 times was calculated. The smaller the difference, the better the development latitude. Dif- 
ferences of 20 mj/cm 2 or less are regarded as levels which can be used in actual practice. 
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Table 1 



5 
10 




I/O value of 
Compo- 
nent (A) 


I/O value of 

Compo- 
nent (B) or 
(B+C) 


Absolute 
Value of Dif- 
ference in 
I/O Values 
of Both 
Compo- 
nents 


Compound 

whose 
Decomposi- 
tion Temper- 

atiiro ic 1 

CtlUIC Id 1 JV 

°C or Less 


Sensitivity (mJ/cm 2 ) 


Develop- 
ment Lati- 
tude 














DP-4(1:8) 


DP-4(1:12) 


(1:12)-(1: 
8) 


15 


Example 1 


0.72 


0.84 


0.12 


None 


150 


160 


10 


Example 2 


1.55 


1.49 


0.06 


None 


140 


150 


10 




Example 3 


1.18 


1.49 


0.31 


None 


160 


170 


10 




Example 4 


1.30 


0.84 


0.46 


None 


150 


150 


0 


20 


example o 




U.o4 




None 


160 


180 


OA 




Example 6 


0.72 


0.60 


0.12 


None 


150 


160 


10 




Comparative 
Example 1 


1.49 


1.49 


0 


None 


160 


220 


60 


25 


Comparative 
Example 2 


0.84 


0.84 


0 


None 


170 


240 


130 




Comparative 
Example 3 


0.84 


0.84 


0 


None 


150 


230 


80 


30 


Comparative 
Example 4 


0.72 


2.00 


1.28 


None 


160 


240 


140 




Comparative 
Example 5 


1.55 


0.59 


0.96 | 


None 


170 


230 


60 


35 


Comparative 
Example 6 


0.72 


0.87 


0.15 


present 


180 


320 


140 




Comparative 
Example 7 


1.55 


1.17 


0.38 


present 


150 


330 


50 


40 


Comparative 
Example 8 


1.18 


1.04 


0.14 


present 


160 


350 


100 




Comparative 
Example 9 


1.38 


1.01 


0.37 


present 


170 


310 


70 


45 


Comparative 
Example 10 


1.04 


1.01 


0.03 


present 


180 


350 


170 



[0143] From Table 1 , it can be understood that the lithographic printing plates according to the present invention have 
superior development latitude as compared to Comparative Examples 1 - 5 in which the relationship between the I/O 

so values of component (A) and component (B) did not fall in the range stipulated in the present invention. It can also be 
understood that the lithographic printing plates of Comparative Examples 6 - 10, in which the relationship between the 
I/O values of the (A) and components (B) was within the scope of the present invention but a thermal decomposition 
compound was added, were not sufficiently decomposed by the laser having the aforementioned outputting power, 
such that the sensitivities were low and the development latitudes were inferior. 

55 [0144] In accordance with the positive photosensitive composition for an infrared laser of the present embodiment, 
the image forming ability of the alkali aqueous solution soluble polymer compound is improved, and places in which the 
composition can be handled are no longer limited. Furthermore, stability of the sensitivity against changes in the con- 
centration of the developing solution, that is, the development latitude, is good. Thus, the composition has good sensi- 
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tivity for computer-to-plate printing, and can be preferably used for computer-to-plate printing. 

[0145] The second embodiment according to the present invention will be described in detail hereinafter. 

[Compounds represented by the general formula (D)] 

5 

[0146J The compounds represented by the general formula (D) in the present embodiment are fatty acids (so-called 
"waxes") having many carbon atoms, and derivatives thereof. 

[0147] In general formula (D), R 1 represents an alkyl group or alkenyl group having 6 - 32 carbon atoms. The alkyl 
group or alkenyl group may be branched. Examples of the alkyl group include normal (straight-carbon-chain) alkyl 

io groups such as n-hexyl group, n-heptyl group, n-octyl group, n-nonyl group, n-decyl group and n-undecyi group; and 
branched alkyl groups such as 1 4-methylpentadecyi group and 16-m ethyl heptadecyl group. Examples of the alkenyl 
group include 1-hexenyl group. 1-heptenyl group. 1-octenyl group and 2-methyl-1 -heptenyl group. Among these, alkyl 
groups and alkenyl groups having 25 or fever carbon atoms are preferred from the standpoint of their solubility in the 
solvent for application or coating. 

is [0148] R 2 and R 3 represent a hydrogen atom, an aryl group or alkenyl group or alkyl group which has 1 - 1 8 carbon 
atoms. 

[0149] The alkyl group and alkenyl group may be branched and may have a substituent. Examples of such an alkyl 
group include methyl group, ethyl group, n-hexyl group, n-nonyl group, benzyl group, cyclohexylmethyl group and the 
like. Examples of the alkenyl group include propylenyl group, 1-butenyl group, 1-isobutenyl group, 1-pentenyl group, 3- 
20 methyl-1 -butenyl group, 1 -hexenyl group, 1 -octenyl group and the like. 

[0150] The aryl group may have a substituent, and examples thereof are phenyl group, 4-hydroxyphenylgroup, 
cyclohexyl phenyl group, and the like. 

[0151] X represents O, S or NR 3 . In short, the compounds represented by general formula (D) are fatty acids, esters 
of fatty acids, thioesters of fatty adds, or amides of fatty acids. 

25 [0152] Specific examples of the compounds represented by general formula (D) include: fatty acids such as enanthic 
acid, caprylic acid, pelargonic acid, capric acid, undecylic acid, lauric acid, tridecylic acid, myristic acid, pentadecylic 
acid, palmitic acid, heptadecylic acid, stearic acid, nonadecanic acid, arachic acid, behenic acid, lignoceric acid, cerotic 
acid, heptacosanic acid, montan acid, meiissic acid, lacceric acid, undecylenic acid, oleic acid, elaidic acid, cetoleic 
acid, erucic acid, and brassidic acid; esters of fatty acids such as methyl esters, ethyl esters, propyl esters, butyl esters. 

30 dodecyl esters, phenyl esters and naphthyl esters of the aforementioned fatty acids; thioesters of fatty acids such as 
methyl thioesters, ethyl thioesters, propyl thioesters, butyl thioesters. and benzyl thioesters of the aforementioned fatty 
acids; and amides of fatty adds such as amides, methyl amides and ethylamides of the aforementioned fatty acids. 
[0153] The compound represented by the general formula (D) may be used alone, or a combination of two or more 
of the compounds represented by general formula (D) may be used. The added amount of the compound represented 

35 by the general formula (D) is from 0.02 to 10 weight %, preferably from 0.2 to 10 weight %, and especially preferably 
from 2 to 10 weight % of the entire amount of solids in the printing plate material. If the added amount of the compound 
is less than 0.02 % by weight, stability of developabilrty deteriorates in cases in which the plate is scratched. If the added 
amount of the compound is more than 10 % by weight, the amount has exceeded the saturation level and will not con- 
tribute to any further effects. Thus, addition of the compound in more than this amount is unnecessary. 

40 

[Alkali aqueous-solution soluble compound having a phenolic hydroxide group] 

[0154] The alkali aqueous solution soluble resin which has a phenolic hydroxide group and is used in the present 
embodiment (which will be referred to hereinafter as the "resin having a phenolic hydroxide group") may be, for exam- 
45 pie, a Novdak resin such as phenol formaldehyde resin, m-cresol formaldehyde resin, p-cresol formaldehyde resin, 
mixed rrW^-cresol formaldehyde resin, phenol/cresol (any one of m-, p-, and mixed m-/p-)-mixed formaldehyde resin, 
or the like. 

[0155] The resin having a phenolic hydroxide group preferably has a weight-average molecular weight of from 500 to 
20000, and number-average molecular weight of from 200 to 10000. 

so [0156] As described in the specification of USP No. 4,123,279, together with the resin having a phenolic hydroxide 
group, there may be used a condensed compound of formaldehyde and phenol having, as a substituent. an alkyl group 
having 3-8 carbon atoms, such as t-butylphenolformaldehyde resin or octylphenolformaldehyde resin. The resin having 
a phenolic hydroxide group may be used alone, or two or more of such resins may be used. 
[0157] In the present embodiment, it is preferable to use together the resin having a phenolic hydroxide group, and a 

55 copolymer containing, as a copolymerized component(s), 10 mole % or more of at least one functional group selected 
from aforementioned (a) to (c). The copolymer will be hereinafter referred to as the "specific copolymer". 
[01 58] The spedf ic copolymer of the present embodiment must comprise, as a copolymerized component(s), 1 0 mole 
% or more, and preferably 20 mole % or more, of at least one selected from (a) to (c). If this amount is less than 1 0 mole 
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%, the specific copolymer does not interact sufficiently with the resin having a phenolic hydroxide group and thus the 
development latitude is low. 

[0159] Copolymerizable components other than (a), (b), and (c) may be contained in the specific copolymer. 
[0160] The monomer corresponding to (a) is a monomer which is a low molecular weight compound comprising at 
least one sulfonamide group in which at least one hydrogen atom is bonded to the nitrogen atom, and at least one 
unsaturated group which can be polymerized. Among such monomers, preferred are low molecular weight compounds 
having an acryloyl group, aJlyl group or vynylaxy group, and a substituted or mono-substituted aminosutfonyl group or a 
substituted sulfbnylimino group. 

[01 61 ] Examples of such a compound include compounds represented by the following general formulae (I) - (V). 

R 4 

CH 2 =C X (I) 
CO— X 1 — R 5 — S0 2 NH R 6 



20 

R 7 

CH 2 =C^ 

CO — X 2 — R 8 — NH— S0 2 — R 9 «0 



30 

R 11 
CH 2 =C^ 

R 12 — S0 2 NH 2 Oil) 



40 



45 



R 13 



CH 2 =C / 



\ U -0— Y 1 -^ 5 — S0 2 NH R 16 (lV) 



50 



55 



R 17 
CH 2 =C^ 

R 18 — 0— Y 2 — R 19 NHS0 2 R 20 (V) 

in which X 1 and X 2 each independently represent -O- or -NR 10 -; R 4 and R 7 each independently represent a 
hydrogen atom or -CH 3 ; R 5 , R 8 . R 12 , R 15 and R 19 each independently represent an alkylene group, cydoalkylene 
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group, arylene group or aralkylene group, each of which has 1 -12 carbon atoms and may have a substituent; R 6 , R 10 
and R 16 represent a hydrogen atom or an alkyl group, cycloalkyl group, aryl group or aralkyl group, each of which has 
1-12 carbon atoms and may have a substituent; R 9 and R 20 each independently represent an alkyl group, cycloalkyl 
group, aryl group or aralkyl group, each of which has 1-12 carbon atoms and may have a substituent; R 1 1 , R 13 and R 17 
represent a hydrogen atom or -CH 3 ; R 1 4 and R 1 8 each independently represent an alkylene group, cydoalkylene group, 
arylene group or aralkylene group, each of which has 1 -1 2 carbon atoms and may have a single bond or a substituent; 
and Y 1 and Y 2 each independently represent a single bond or -CO-. 

[0162] Specifically, m-aminosuH6nylphenylmethacrylate, N-(p-aminosulfonylphenyl)methacrylamide, N-(p-aminosul- 
fonylphenyl)acrylamide, or the like may preferably be used. 

[0163] The monomer corresponding to (b) is a monomer which is a low molecular weight compound comprising in the 
molecule at least one active imino group represented by the aforementioned formula 2 and at least one unsaturated 
group which can be polymerized. 

[0164] As this compound, specifically. N-(p-toluenesulfonyl) metharylimide, N-(p-toluenesulfonyl) acrylimide, or the 
like can preferably be used. 

[0165] The monomer corresponding to (c) is a monomer formed of acrylamide, methacrylamide, ester of acrylic add, 
ester of methacrylic acid or hydroxystyrene, each of which has a phenolic hydroxide group. 

[0166] Specific, preferred examples of this compound(c) which can be used include N-(4-hydroxyphenyl)acrylamide, 
N-(4-hydroxyphenyl)methacrylamide, o-hydroxyphenylacrylate, m-hydroxyphenylacryiate, p-hydroxyphenylacrylate, o- 
hydroxyphenylmethacrylate, m-hydroxyphenylmethacrylate, p-hydroxyphenylmethacrylate, o-hydroxystyrene, m- 
hydroxystyrene, and p-hydraxystyrene. 

[0167] Other copolymerized componets which can be used may be. for example, monomers listed in the following (1) 
-(12): 

(1) acrylic esters and methacrylic esters having an aliphatic hydroxyl group such as 2-hydroxyethylacrylate, 2- 
hydroxyethylmethacrylate, 

(2) alkylacrylates such as methyl acrylate, ethyl acrylate. propyl acrylate, butyl acrylate. amyl acrylate. hexyl acr- 
ylate, octyl acrylate, benzyl acrylate, 2-chloroethyl acrylate, glycigyl acrylate, and N-dimethylaminoethyl acrylate, 

(3) alkylmethacrylates such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, 
amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, benzyl methacrylate, 2-chloroethyl methaaylate, 
glycigyl methaaylate, and N-dimethylaminoethyl methacrylate, 

(4) acrylamides or methacrylamides such as acrylamide, methacrylamide, N-methyloIacrylamide N-ethylacryla- 
mide, N-hexylmethacrylamide. N-cydohexylacrylamide, N-hydroxyetriylacrylamide, N-phenylacrylamide, N-nitro- 
phenylacrylamide, N-ethyl-N-phenylacrytamide, 

(5) vinyl ethers such as ethylvinyl ether, 2-chloroethylvinyl ether, hydroxyethylvinyl ether, propylvinyl ether, butylvinyl 
ether, octyl vinyl ether, and phenylvinyl ether, 

(6) vinyl esters such as vinyl acetate, vinyl chloroacetate, vinyl butylate, and vinyl benzoate, 

(7) styrenes such as styrene, a-methylstyrene, methylstyrene, and chloromethylstyrene, 

(8) vinyl ketones such as methylvinyl ketone, ethylvinyl ketone, propylvinyl ketone, and phenylvinyl ketone, 

(9) olefins such as ethylene, propylene, isobutylene, butadiene, and isoprene, 

(10) N-vinylpyrrolidone, N-vinylcarbazole, 4-vinylpyridine, acrylonitryl, and methacrylonitrile, 

(11) unsaturated imides such as maleimide, N-acryloylacrylamide, N-acetylmethacrylamide, n-propionylmethacry- 
lamide and N-(p-chlorobenzoyl)methacrylamide. 

(12) unsaturated carbaxylic acids such as acrylic add. methacrylic acid, maleic anhydride, and itaconic add. 

[0168] The specific copolymer in the present embodiment preferably has a weight-average molecular weight of 2000 
or more and a number-average molecular weight of 1000 or more, and more preferably has a weight-average molecular 
weight of from 5000 to 300000, a number-average molecular weight of from 2000 to 250000, and a dispersion degree 
(weight-average molecular weight / number-average molecular weight) of from 1 .1 to 10. 
[0169] The specific copolymer may be used alone, or two or more specific copolymers may be used. 
[0170] The composition weight ratio of the resin having a phenolic hydroxide group to the specific copolymer is pref- 
erably from 50 : 50 to 5 : 95. and is more preferably from 40 : 60 to 10 : 90. 

[0171] If the amount of the resin having a phenolic hydroxide group is greater than that defined above, the sea-island 
structure of the composition is structurally reversed so that it becomes difficult to overcome problems related to the high 
dissolubility in the solvent and the like. On the other hand, if the amount of the specific copolymer is greater than the 
that defined above, the surface layer comprising the resin having a phenolic hydroxide group becomes too thin to 
improve the development latitude sufficiently. 

[0172] The alkali aqueous solution soluble polymer compound comprising the resin having a phenolic hydroxide 
group and the specif ic copolymer may be used alone, or a combination of two or more types may be used. The amount 
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thereof is from 30 to 99 weight %, preferably from 40 to 95 weight %. and especially preferably from 50 to 90 weight % 
of the entire content of solids in the printing plate material. If the added amount of the alkali aqueous solution soluble 
polymer compound is less than 30 weight %, the durability of the recording layer deteriorates. If it is more than 99 weight 
%, both the durability and sensitivity deteriorate. 

[Material generating heat by absorbing light] 



[0173] In the present embodiment, the material generating heat by absorbing light which can be used may be any of 
various types of pigments or dyes. 
10 [0174J The pigments which can be used include commercially available pigments, and pigments described in the 
Color Index (C. I.) Handbook, "Latest Pigment Handbook" (edited by the Japan Pigment Technical Association, pub- 
lished in 1977), "Latest Pigment Applied Technology" (CMC Publications, published in 1986) and "Printing Ink Technol- 
ogy" (CMC Publications, published in 1984). 

[0175] The types of the pigments which can be used include black pigments, yellow pigments, orange pigments, 
75 brown pigments, red pigments, violet pigments, blue pigments, green pigments, fluorescent pigments, metallic powdery 
pigments, or polymer-bonded colorants. Specific examples are insoluble azo pigments, azo lake pigments, condensed 
azo pigments, chelate azo pigments, phthalocyanine-based pigments, anthraquinone-based pigments, perylene or 
perynone-based pigments, thioindigo-based pigments, qunacridone-based pigments, dioxazine-based pigments, isoin- 
dlinone-based pigments, quinophthalone-based pigments, vat dying lake pigments, azine pigments, nitroso pigments, 
20 nitro pigments, natural pigments, fluorescent pigments, inorganic pigments and carbon block. 

[0176] These pigments may be used with or without being subjected to surface treatment Methods for surface treat- 
ment include methods of applying a surface coat of resin or wax, methods of applying surfactant, and methods of bond- 
ing a reactive material (for example, a silane coupling agent, an epoxy compound, and polyisocyanate, or the like) to 
the surface of the pigment particle. These methods for surface treatment are described in "Properties and Application 
25 of Metallic Soap" (published by Saiwai Shobo), "Printing Ink Technology" (CMC Publications, published in 1984) and 
"Latest Pigment Applied Technology" (CMC Publications, published in 1986). 

[0177] The particle size of the pigment is preferably from 0.01 to 10 nm, more preferably from 0.05 to 1 nm and espe- 
cially preferably from 0.1 to 1 jim. A particle size of the pigment of less than 0.01 urn is not preferred becuse of deteri- 
orated stability of the dispersed pigment in a photosensitive layer coating liquid. A particle size of more than 10 urn is 

30 not preferred, either, because of deteriorated uniformity of the photosensitive layer. 

[01 78] As the method for dispersing the pigment, any known dispersing techniques which are used for the production 
of ink, toner or the like may be used. Dispersing devices for the dispersion include an ultrasonic dispersing device, a 
sand mill, an attritor, a pearl mill, a super mill, a ball mill, an impeller, a disperses a KD mill, a colloid mill, a dynatron, a 
three-roll mill, and a press kneader. Details thereof are described in "Latest Pigment Applied Technology" (CMC Publi- 

35 cations, published in 1986). 

[0179] The dyes which can be used may be any known dyes, such as commercially available dyes or dyes described 
in, for example. "Dye Handbook" (edited by the Organic Synthetic Chemistry Association, published in 1970). Specific 
examples thereof include azo dyes, azo metal complex salt dyes, pyrazolone azo dyes, anthraquinone dyes, phthalocy- 
anine dyes, carbonium dyes, quinoneimine dyes, methine dyes, cyanine dyes, and the like. 

40 [0180] In the present embodiment, among these pigments and dyes, those which absorb infrared or near infrared rays 
are especially preferred because of their suitability for use with lasers emitting infrared or near infrared rays. 
[0181] A pigment which absorbs infrared or near infrared rays and which can be suitably used in the present embod- 
iment is carbon black Dyes absorbing infrared or near infrared rays are, for example, cyanine dyes disclosed in JP-A 
Nos. 58-125246, 59-84356, 59-202829, and 60-78787; methine dyes disclosed in JP-A Nos. 58-173696, 58-181690, 

45 and 58-194595; naphthoquinone dyes disclosed in JP-A Nos. 58-1 12793, 58-224793, 59-48187, 59-73996, 60-52940 
and 60-63744; squaryiium colorant disclosed in JP-A No. 58-112792; and cyanine dyes disclosed in U.K Patent No. 
434,875. 

[0182] Examples of dyes which can be suitably used are the near infrared ray absorbing sensitizers disclosed in USP 
No. 5,156,938. Examples of dyes which are especially preferably used are substituted arylbenzo(thio)pyrylium salts 
so described in USP No. 3.881 ,942; trimethinethia pyryiium salts described in JP-A No. 57-142645 (USP No. 4,327,169); 
pyrylium-based compounds described in JP-A Nos. 58-181051. 58-220143, 59-41363, 59-84248. 59-84249, 59- 
146063, and 59-146061 ; cyanine colorant described in JP-A No. 59-216146; pentamethinethiopyrylium salts described 
in USP No. 4,283.475; and pyryiium compounds. Epolight 111-178, Epolight 111-130 and Epolight 111-125 described in JP- 
B No. 5-13514 and 5-19702. 

55 [0183] Another example of especially preferred dyes is the near infrared ray absorbing dyes represented by formulas 
(I) and (II) in USP No. 4,756,993. 

[0184] The pigments or dyes may be added into the material for the printing plate in an amount of from 0.01 to 50 
weight %. preferably from 0.1 to 10 weight %, and especially preferably from 0.5 to 10 weight % (in the case of the dye) 
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and from 3.1 to 10 weight % (in the case of the pigment), with respect to the entire amount of solids in the material for 
the printing plate. If the pigment or dye content is less than 0.01 weight %. sensitivity is lowered. If this content is more 
than 50 weight %, uniformity of the photosensitive layer is lost and durability of the recording layer deteriorates. 
[0185] The dye or pigment may be added into the same layer as the other components, or may be added in a different 
5 layer. In the case of using a different layer, the different layer is preferably a layer adjacent to the layer containing the 
compound of the present embodiment which is thermally decomposable and which substantially lowers the solubility of 
the binder when the substance is not in a decomposed state. The dye or pigment, and the binder resin are preferably 
contained in the same layer, but may be contained in different layers. 



io [Other components] 



[0186] Various additives may be optionally added into the positive photosensitive composition according to the 
present embodiment For improvement in preventing the dissolving of the image portion into the developing solution, it 
is preferable to added a thermally-decomposable substance which substantially lowers the solubility of the alkali aque- 
15 ous solution soluble polymer compound when the substance is not in a decomposed state, such as onium salts, oqui- 
nonediazide compounds, aromatic suffone compounds and esters of aromatic sulfonic acids. 
[0187] Examples of the onium salts include diazonium salt ammonium salt, phosphonium salt, iodonium salt, sulfo- 
nium salt, selenonium salt and arsonium salt or the like. 

[0188] Preferred onium salts which can be used in the present embodiment are, for example, diazonium salts 
20 described in S. I. Schlesinger, Photogr. Sci. Eng., 18, 387 (1974), T. S. Bal et al.. Polymer, 21 423 (1980). and JP-A No. 
5-158230; ammonium salts described in USP Nos. 4,069,055 and 4,069,056. and JP-A No. 3-140140; phosphonium 
salts described in D. C. Necker et al., Macromolecules, 1 7, 2468 (1984), C. S. Wen et at, Teh. Proc. Conf. Rad. Curing 
ASIA, P.478. Tokyo. (Oct. 1988), USP Nos. 4,069,055 and 4,069,056; iodonium salts described in J. V. Crivello et al., 
Macromolecules. 10(6), 1307 (1977), Chem. & Eng. News. P.31, (Nov. 28. 1988) EP No. 104.143, USP Nos. 339.049, 
25 410,201, JP-A Nos. 2-150848 and 2-296514; sulfora^ 

J. V. Crivello et al., J. Org. Chem.. 43 3055 (1978), W. R. Watt et at, J. Polymer Sci., Polymer Chem. Ed., 22, 1789 
(1984), J. V. Crivello et at, Polymer Bull., 14, 279 (1985). J. V. Crivello et al., Macromolecules, 14 (5). 1 141 (1981), J. 
V. Crivello et al., J. Polymer Sci., Polymer Chem. Ed., 17, 2877 (1979), EP Nos. 370,693, 233,567, 297.443, 297,442, 
USP Nos. 4,933,377, 3.902,114, 410,201, 339,049. 4,760.013. 4.734,444. 2.833,827. West German Patent Nos. 
30 2,904,626, 3,604,580, 3,604,581; selenonium salts described in J. V. Crivello et al., Macromolecules. 10(6), 1307 
(1977), J. V. Crivello et at, J. Polymer Sci., Polymer Chem. Ed., 17, 1047 (1979); and arsonium salts described in C. S. 
Wen et at. Teh, Proc. Conf. Rad. Curing ASIA, R478. Tokyo, (Oct. 1988). 

[0189] In the present embodiment, diazonium salts are especially preferred. Especially preferred diazonium salts are. 
for example, those described in JP-A No. 5-158230. 

35 [01 90] Preferred quinonediazides are, for example, o-quinonediazide compounds. 

[0191] The o-quinonediazide compounds which can be used in the present embodiment are compounds which have 
at least one o-quinonediazide group and whose solubility in an alkali aqueous solution increases by thermal decompo- 
sition. Such compounds may be have various structures. Herein, the o-quinonediazide compounds exhibit the two fea- 
tures that the o-quinonediazide compound is thermally decomposed to lose the ability to restrain the solubility of the 

40 binder, and that the o-quinonediazide compound itself is changed into an alkali aqueous solution soluble material. In 
short, the o-quinonediazide compounds, when decomposed, improve the solubility of the photosensitive materials due 
to these two features. The o-quinonediazide compounds which can be used in the present embodiment may be. for 
example, compounds described in J. Koser "tight-Sensitive Systems" (John Wiley & Sons. Inc.) pp. 339 - 352. Espe- 
cially preferred are sulfonic esters or sulfonic amides of o-quinonediazide which have been reacted with various aro- 

45 matic polyhydroxy compounds or aromatic amino compounds. Also, there may be preferably used: esters obtained by 
reacting pyrogallol-acetone resin with benzoquinone (1,2)-diazidesulfonic chloride or naphthoquinone^ 1,2)-diazide-5- 
surfonic chloride, described in JP-B No. 43-28403; and esters obtained by reacting phenol-formaldehyde resin with ben- 
zoquinone-(1,2)-diazidesulfonic chloride or naphthoquinone-(1,2)-diazide-5-sulfonic chloride, described in USP Nos. 
3,046,120 and 3.188,210. 

so [0192] Furthermore, there may be preferably used: esters obtained by reacting phenolformaldehyde resin or cresol- 
formaldehyde resin with naphthoquinone^ 1,2)-diazide-4-sulfonic chloride; and esters obtained by reacting pyrogallol- 
acetone resin with naphthoquinone^ 1,2)-diazide-4-sulfonic chloride. Other useful o-quinonediazide compounds are 
described in, for example. JP-A Nos. 47-5303, 48-63802, 48-63803. 48-96575, 49-38701, 48-13354. JP-B Nos. 41- 
11222. 45-9610, 49-17481, USP Nos. 2,797.213. 3.454,400. 3,544.323. 3.573.917. 3.674.495. 3.785.825, UKP Nos. 

55 1 ,227,602, 1 .251 ,345, 1 ,267,005, 1 ,329,888, 1 ,330.932. and German Patent No. 854.890. 

[0193] The added amount of the o-quinonediazide compound is preferably from 1 to 50 weight %. more preferably 
from 5 to 30 weight %. and especially preferably from 10 to 30 weight % of the entire content of solids in the material 
for the printing plate. These compounds may be used alone, or a combination of two or more types may be used. 
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[0194] The counter ion of the orrium salt may be tetraf luoroboric acid, hexafiuorophosphoric acid, triisopropylnaph- 
thalenesulfonic acid, 5-nitro-o-toIuenesulfonic add, 5-suKosalicylic add, 2,5-dimettiylbenzenesutfonic acid, 2,4,6-tri- 
methylbenzenesulfonic acid, 2-nitrobenzenesuHonic acid, 3-chlorobenzenesuHonic acid, 3-bromobenzenesulfonic add, 
2-fluorocaprylnaphthalenesulfonic acid, dodecylbenzenesuifonic acid. 1 -naphthol-5-surfonic acid, 2-methoxy-4- 

5 hydroxy-5-benzoyl-benzenesutfonic acid, and p-toluenesulfonic add. Among these, preferred are alkytaromatic sulfonic 
acids such as hexafiuorophosphoric acid, triisopropylnaphthalenesulfonic acid and 2,5-dimethylbenzenesuffonic acid. 
[0195] The amount of added compounds other than o-quinonediazide compound is preferably from 1 to 50 weight %, 
more preferably from 5 to 30 weight %, and especially preferably from 1 0 to 30 weight %. The additive(s) and the binder 
resin in the present embodiment are preferably contained in the same layer. 

w [01 96] Cydic acid anhydrides, phenols and organic adds may be used to further improve sensitivity. Examples of the 
cydic acid anhydrides include phthalic anhydride, tetrahydrophthalic anhydride, hexahydrophthalic anhydride, 3,6- 
endooxy-A4-tetrahydrophthalic anhydride, tetrachlorophthalic anhydride, maleic anhydride, chloromaleic anhydride, a- 
phenylmaleic anhydride, sucdnic anhydride, pyromellitic anhydride, or the like which are mentioned in USP No. 
4,115,128. Examples of the phenols include bisphenol A, p-nitrophenol, p-ethoxyphenol, 2,4,4-trihydroxybenzophe- 

is none. 2,3,4-trihydroxybenzophenone, 4-hydroxybenzophenone, 4,4\4"-trihydroxytripherryImethane, and 4,4 , ,3",4 ,, -tet- 
rahydroxy-3,5,3',5'-tetramethyltriphenylmethane or the like. Examples of the organic acids include sulfonic acids, 
sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphoric esters and carbcxylic acids or the like as described in 
JP-A Nos. 60-88942 and 2-96755, and specifically indude p-toluenesulfonic acid, dodecylbenzenesuifonic acid, p-tol- 
uenesulf inic acid, ethylsulfuric acid, phenylphosphonic acid, phenylphosphinic ackl, phenyl phosphate, diphenyl phos- 

20 phate, benzoic acid, isophthalic acid, adipic acid, p-toluic acid. 3.4-dimethoxybenzoic add, phthalic add, terephthalic 
acid, 4-cydohexene-1,2-dicarboxylic add, ericic add, lauric acid, n-undecanoic acid, ascorbic add. and the like. 
[0197] The amount of the cyclic add anhydrides, phenols or organic acids is preferably from 0.05 to 20 weight %, 
more preferably from 0. 1 to 1 5 weight % and espedally preferably from 0. 1 to 1 0 weight % of the material for the printing 
plate. 

25 [0198] A nonionic surfactant as described in JP-A Nos. 62-251740 and 3-208514, or an amphoteric surfactant as 
described in JP-A Nos. 59-121044 and 4-13149 may be added in the material for the printing plate according to the 
present embodiment, in order to ensure stable processing for different developing solution conditions. 
[0199] Specific examples of the nonionic surfactant indude sorbitan tristearate, sorbrtan monopalmitate, sorbrtan tri- 
oleate, monoglyceride stearate, and polyoxyethylenenonylphenylether. 

30 [0200] Specific examples of the amphoteric surfactant include alkyldi(aminoethyl)glycine, alkylpolyaminoethylglycine 
hydrochloride, 2-alkyl-N-cartxjxyethyl-N-hydroxyethylimidazolynium betaine and N-tetradecyl-N.N-betaine (trade 
name: Amogen, manufactured by Dai-ichi Kogyo K. K.). The amount of the nonionic or amphoteric surfactant is prefer- 
ably from 0.05 to 1 5 weight % and more preferably from 0. 1 to 5 weight % of the material for the printing plate. 
[0201 ] A printout agent for obtaining a visible image immediately after heating caused by exposure, or a dye or pig- 

35 ment as an image colorant, may be included in the material for the printing plate according to the present invention. 
[0202] A representative example of the printout agent is a combination of a compound which can release an add by 
heating caused by exposure and an organic dye which can form a salt by reacting with the acid-releasing agent. Spe- 
cific examples of the printout agent include a combination of o-naphtoquinonediazide-4-sulfonic halogenide and a salt- 
forming organic dye which combination is described in JP-A No. 50-36209 and 53-8128, and a combination of a tri- 

40 halomethyl compound and a salt-forming organic dye which combination is described in JP-A Nos. 53-36223, 54- 
74728, 60-3626, 61-143748, 61-151644 and 63-58440. Among trihalomethyl compounds, there are oxazole-based 
compounds and triazine-based compounds. Both have excellent stability over time so as to provide clear printout 
images. 

[0203] As an image colorant, dyes other than the aforementioned salt forming organic dyes may be used. In addition 
45 to the salt forming organic dyes, other preferred dyes are oil -soluble dyes and basic dyes. Specific examples include 
Oil-Yellow #101 , Oil Yellow #103, Oil Pink #312, Oil Green BG, Oil Blue BOS, Oil Blue #603, Oil Black BY, Oil Black BS, 
Oil Black T-505 (all of which are manufactured by Orient Chemical Industries Co., Ltd.), Victoria Pure Blue, Crystal Vio- 
let (CI42555), Methyl Violet (CI42535), Ethyl Violet. Rhodamine B (CI1451 70B), Malachite Green (CI42000), Methylene 
Blue (C 15201 5), or the like. The dyes disdosed in JP-A No. 62-293247 are espedally preferred. The dye may be 
so included in the material for the printing plate in an amount of from 0.01 to 10 weight %, and preferably from 0.1 to 3 
weight % of the entire content of solids in the material for the printing plate. A plasticizer for providing the formed f flm 
with softness may be optionally added in the material for the printing plate in the present embodiment. Examples of the 
plastidzer which may be used include butylphthalyl, polyethyleneglycol, tributyl dtrate. diethyl phthalate, dibutyl phtha- 
late. dihexyl phthalate, dioctyl phthalate. tricrezyl phosphate, tributyl phosphate, trioctyl phosphate, tetrahydrofurfuryl 
55 oieate, and oligomer or polymer of acrylic add or methacrylic acid. 

[0204] The image recording material (printing plate) according to the present embodiment can generally be produced 
by dissolving compounds containing the aforementioned respective components into a solvent and then applying the 
solution onto an appropriate substrate. Examples of the solvent used herein include ethyl enedichloride, cydohexanone, 
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methylethyl ketone, methanol, ethanol, propanol, ethyleneglycolmonomethylether, 1 -methoxy-2-propanoi. 2-methoxye- 
thyt acetate, 1-methaxy-2-propyl acetate, dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethylacetoamide, N,N- 
dimethylformamide, tetramethylurea, N-methylpyrrolidone, dimethyl sulfoxide, sulfolane, rbutyrolactone, toluene, and 
the like. However, the solvent is not limited to these examples. The solvent may be used alone, or a combination of two 

5 or more of these solvents can be used. The concentration of the aforementioned components (i.e., all of the solid com- 
ponents including the additives) in the solvent is preferably from 1 to 50 % by weight. The applied amount (of the solid 
components) on the substrate obtained after application and drying may vary in accordance with purpose of use, but in 
general, it is preferably from 0.5 to 5.0 g/m 2 for the photosensitive printing plate. The method for applying the solution 
may be any of various methods, for example, bar coater coating, rotating coating, spray coating, curtain coating, dip 

w coating, air knife coating, blade coating, and roll coating. The less the amount applied to the substrate, the higher the 
apparent sensitivity, but the worse the film characteristics of the photosensitive film. 

[0205] A surfactant for improving the applying (coating) property, for example, any of the fluorine-containing sur- 
factants described in JP-A No. 62-170950, may be added to the photosensitive layer in the present embodiment. The 
amount of the surfactant added is preferably from 0.01 to 1 weight % and more preferably from 0.05 to 0.5 weight % of 

is the entire material for the printing plate. 

[0206] The substrate which is used in the present embodiment is a plate-like object having stable dimensions, and 
may be, for example, paper; paper on which plastic such as polyethylene, polypropylene, polystyrene or the like is lam- 
inated; a metal plate such as an aluminum, zinc or copper plate; a plastic film formed of, for example, cellulose diace- 
tate, cellulose triacetate, cellulosepropionate, ceiiulosebutyrate, cellulose acetate butyrate, cellulose nitrate, 

20 polyethylene terephthalate, polyethylene, polystyrene, polypropylene, polycarbonate, or polyvinyl acetal; a paper or a 
plastic film on which the aforementioned metal is vapor-deposited or laminated; or the like. 

[0207] As the substrate in the present embodiment, a polyester film or an aluminum plate is preferred, and an alumi- 
num plate is especially preferred because of its stable dimensions and relatively low cost. A preferable aluminum plate 
is a pure aluminum plate or is an alloy plate comprising aluminum as the main component and a very small amount of 

25 a different element A plastic film on which aluminum is laminated or vapor-deposited may be used. Examples of the 
different elements which may be contained in the aluminum alloy are silicon, iron, manganese, copper, magnesium, 
chromium, zinc, bismuth, nickel, titanium, and the like. The content of the different elements in the alloy is to be 10 % 
by weight or less. As described above, an especially preferable aluminum in the present embodiment is pure aluminum. 
However, from the standpoint of refining techniques, it is difficult to prepare a completely pure aluminum. Therefore, an 

30 aluminum containing a very small amount of different elements may be used. In short, the composition of the aluminum 
plate applied to the present embodiment is not specified, and the aluminum plate may be any conventionally known alu- 
minum plate. The thickness of the aluminum plate used in the present embodiment is from about 0. 1 to 0.6 mm, pref- 
erably from 0.15 to 0.4 mm, and especially preferably from 0.2 to 0.3 mm. 

[0208] Before making the surface of the aluminum plate rough, if desired, the surface may be subjected to a degreas- 
35 ing treatment with, for example, a surfactant, organic solvent or alkali aqueous solution, to remove rolling oil from the 
surface. 

[0209] The treatment for roughening the surface of the aluminum plate may be carried out in any of various ways such 
as, for example, a method of mechanically roughening the surface, a method of electrochemically melting the surface 
and making it rough, and the method of chemically and selectively melting the surface. The mechanical mehtod may be 
40 any known method such as ball polishing, brush polishing, blast polishing, buff polishing, or the like. The electrochem- 
ical method of making the surface rough may be a method of applying alternate or direct current to the surface in an 
electrolytic solution of hydrochloric acid or nitric acid. A combination of both mechanical and electrochemical methods 
may be used, as disclosed in JP-A No. 54-63902. 

[021 0] The aluminum plate whose surface has been roughened as described above is optionally subjected to an alkali 
45 etching treatment and a neutralizing treatment, and then, if desired, is subjected to anodic oxidization treatment for 
improving the water holding property and wear resistance of the surface. The electrolyte which is used in the anodic 
oxidization treatment of the aluminum plate may be any of various electrolytes which can form a porous oxidized film, 
and in general, sulfuric acid, phosphoric acid, oxalic acid, chromic acid, or mixtures thereof may be used. The concen- 
tration of the electrolyte is determined appropriately in accordance with the type of electrolyte. 
so [021 1 ] The anodic oxidization treatment conditions cannot be specified because they vary in accordance with the type 
of electrolyte. In general, however, it is appropriate for the concentration of the electrolyte in the solution to be from 1 to 
80 weight %, the temperature of the solution to be from 5 to 70 °C, the current density to be 5 to 60 A/dm 2 , the voltage 
to be from 1 to 100 V, and the time for the electrolysis to be from 10 seconds to 5 minutes. 

[021 2] If the amount of the anodically oxidized film is less than 1 .0 g/m 2 , the wear resistance of the plate is insufficient, 
55 or it is easy for scratches to be formed at the non-image portions on the lithographic printing plate such that it is easy 
for so-called "scratch stains" to be formed, i.e., ink adhering to the scratches at the time of printing. 
[0213] After being subjected to the anodically oxidization treatment, the surface of the aluminum is optionally sub- 
jected to a hydrophilization treatment. The hydrophilization treatment which is used in the present invention may be an 
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alkali metal silicate (e.g., an aqueous solution of sodium silicate) process as disclosed in USP Nos. 2,714,066, 
3,181,461, 3,280,734 and 3,902,734. In this process, the substrate is dipped in an aqueous solution of sodium silicate, 
or is electrolyzed therein. Or, it is possible to use the processes of treating the surface with potassium fluorozirconate 
as described in JP-B-No. 36-22063, or with polyvinylphosphonic acid as disclosed in USP Nos. 3,276.868, 4,153,461 , 
5 and 4,689,272. 

[0214] The image recording material in the present embodiment is a material in which the positive-type material for a 
printing plate is cfisposed on a substrate. However, an undercoat layer may be provided between the substrate and the 
positive-type material as needed. 

[0215] Various organic compounds may be used as the undercoat layer components, such as carboxymethylcellu- 

io lose; dextrin; arabia rubber; phosphonic adds having an amino group such as 2-aminoethytphosphonic add; organic 
phosphonic acids such as phenylphosphonic add, naphthylphosphonic add, alkytphosphonic acid, glycerophosphonic 
acid, methylenediphosphonic acid and ethylenediphosphonic acid, each of which may have a substituent; organic phos- 
phoric acids such as phenylphosphioric acid, naphthylphosphoric add, alkytphosphoric add and giycerophosphoric 
acid, each of which may have a substituent; organic phosphinic acids such as phenylphosphinic add, naphthylphos- 

15 phinic acid, alkylphosphinic acid and glycerophosphinic add, each of which may have a substituent; amino adds such 
as glycine and 0-alanine; and a hydrochloride of an amine having a hydroxy group such as a hydrochloride of triethanol 
amine. A single organic compound may be used, or a combination of two or more may be used. 
[0216] The organic undercoat layer can be formed by either of the following methods: a method of applying, to the 
aluminum plate, a solution in which the aforementioned organic compound is dissolved in water or in an organic solvent 

20 such as methanol, ethanol or methylethyl ketone, or a mixed solution thereof, and the applied solution is dried; or a 
method of dipping the aluminum plate into a solution in which the aforementioned organic compound is dissolved in 
water or in an organic solvent such as methanol, ethanol or methylethyl ketone, or a mixed solution thereof so as to 
cause the plate to absorb the aforementioned compound, and then the plate is washed with water and dried so as to 
form the organic undercoat layer. In the former method, a solution having a concentration of the aforementioned organic 

25 compound of from 0.005 to 1 0 weight % can be applied in any of various manners. In the latter method, the concentra- 
tion of the organic compound is from 0.01 to 20 weight %, and preferably from 0.05 to 5 weight %. and the dipping tem- 
perature is from 20 to 90 °C, and preferably from 25 to 50 °C, and the dipping time is 0.1 seconds to 20 minutes, and 
preferably from 2 seconds to 1 minute. The value of the pH of the solution used herein can be adjusted within the range 
from 1 to 12, with basic substances such as ammonia, triethylamine or potassium hydroxide, or addic substances such 

30 as hydrochloric acid or phosphoric acid. A yellow dye may be added to the solution to improve color tone reproducibility 
of the image recording material. 

[0217] The amount of the applied organic undercoat layer is suitably from 2 to 200 mg/m 2 , and preferably from 5 to 
100 mg/m 2 . If this amount is less than 2 mg/m 2 or more than 200 mg/m 2 , suffident wear resistance of the plate cannot 
be obtained. 

35 [0218] The positive image recording material produced as described above is usually subjected to image-exposure 
and developing processings. 

[0219] The light source for an active light beam which is used in the image-exposure maybe, for example, a mercury 
lamp, a metal halide lamp, a xenone lamp, a chemical lamp, a carbon arc lamp or the like. Examples of radial rays which 
can be used include an electron beam, an X ray, an ion beam, and a far infrared ray or the like. There may also be used 

40 a g-line, an i-line, a deep-UV light, or a high density energy beam (a laser beam). The laser beam may be a helium/neon 
laser, an argon laser, a krypton laser, a helium/cadmium laser, and a KrF exdmer laser or the like. 
[0220] In the present embodiment, a light source emitting light having a luminous wavelength within the range from 
the near infrared wavelength region to the infrared wavelength region is preferred, and especially preferred is a solid 
state laser or a semiconductor laser. 

45 [0221 ] The developing solution and replenishing solution for the image recording material of the present embodiment 
may be a conventionally known alkali aqueous solution such as, for example, solutions of inorganic alkali safts such as 
sodium silicate, potassium silicate, sodium tertiary phosphate, potassium tertiary phosphate, ammonium tertiary phos- 
phate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary phosphate, sodium car- 
bonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate. potassium hydrogencarbonate, 

so ammonium hydrogencarbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, ammonium 
hydroxide, potassium hydroxide, and lithium hydroxide; and organic alkali agents such as monomethylamine. dimethyl- 
amine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, triisopro- 
pylamine, n-butylamine, monoethanolamine, diethanolamine. triethanolamine. monoisopropanolamine, 
diisopropanolamine, ethyl eneimine. ethylenediamine and pyridine. 

55 [0222] The alkali agent may be used alone, or a combination of two or more may be used. 

[0223] Among these, espedally preferred developing solutions are aqueous solutions of silicates, such as sodium sil- 
icate and potassium silicate. This is because developabilrty can be adjusted by changing the ratio of silicon dioxide 
(Si0 2 ) and alkali metal oxides M 2 0 and/or the concentrations of silicon dioxide and the alkali metal oxides (silicon diox- 
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ide and alkali metal oxides are the main components of a silicate). For example, alkali metal salts of silicic acid as 
described in JP-A No. 54-62004 and JP-B No. 57-7427 are effectively used. 

[0224] It is known that when development is carried out by using an automatic developing machine, an aqueous solu- 
tion (a replenishing solution) having a higher basicity than that of the developing solution is added to the developing 

5 solution so that many PS plates can be processed without having to replace the developing solution in the developing 
tank for a long time. In the present embodiment, such a replenishing manner is preferably used. Various surfactants or 
organic solvents may be optionally added to the developing solution and the replenishing solution to accelerate or con- 
trol developabilrty, to improve the dispersibility of development-scum, and to improve the affinity of image portions on 
the printing plate with ink. The surfactant is preferably an anionic, cationic, nonionic, or amphoteric surfactant. A reduc- 

10 ing agent such as hydroquinone, resorcine. a sodium salt or potassium salt of an inorganic acid such as suffurous acid 
or suffurous hydracid; an organic carboxylic acid; an antifoamer, or a hard-water softener may be added to the develop- 
ing solution and the replenishing solution as needed. 

[0225] The printing plate developed with the developing solution and the replenishing solution is post-treated with 
water; a rinsing solution containing, for example, a surfactant; and a desensitizing solution containing gum arabic or a 
15 starch derivative. Various combinations of these treatments can be used as the post-processing carried out when the 
image recording material of the present embodiment is used as a printing plate. 

[0226] Recently, in the printing plate manufacturing and printing industries, for the efficiency and standardization of 
plate-manufacturing works there have been widely used automatic developing machines for printing plates. The auto- 
matic developing machine generally comprises a developing section and a post-processing section, and specifically 

20 comprises a device for conveying a printing plate, tanks for various processings, and a spray device, in which various 
processing solutions pumped up by a pump are sprayed on an exposed printing plate from spray nozzles while the plate 
is fed horizontally, so as to develop the printing plate. Recently, there has also been known a method in which a printing 
plate is processed by being immersed and conveyed in tanks filled with various processing solutions by means of guide 
rolls or the like disposed in the solutions. Such automatic processing may be carried out while replenishing solutions 

25 are being replenished into the respective processing solutions in accordance with the processed amount or the working 
time. 

[0227] A so-called disposable processing method, in which processing is carried out with processing solutions which 
are virtually unused, can be used. 

[0228] A case in which the image recording material according to the present embodiment is used as a photosensitive 
30 lithographic printing plate will now be described. In a case in which a lithographic printing plate obtained by image-expo- 
sure, development, washing with water, and/or rinsing, and/or rubber-coating has unnecessary image portions, such as 
traces of film edges of an original film, such unnecessary image portions are to be removed. It is preferred that the 
removal is carried out by applying a removing solution such as that described in JP-B No. 2-13293 onto the unneces- 
sary image portions, allowing the printing plate to stand for a given period, and then washing the printing plate with 
35 water. However, the method disclosed in JP-A No. 59-174842 may be used in which the unnecessary image portions 
are irradiated with an active light beam guided through an optical fiber, and the printing plate is developed thereafter. 
[0229] The lithographic printing plate obtained as described above, which may be optionally coated with desensitizing 
rubber, is subjected to a printing process. If a lithographic printing plate with higher plate wear resistance is desired, the 
plate is subjected to a burning treatment. 
40 [0230] In the case of burning the lithographic printing plate, it is preferable to treat the plate with a surface-adjusting 
liquid such as those disclosed in JP-B Nos. 61-2518 and 55-28062, and JP-A Nos. 62-31859 and 61-159655, before 
the burning treatment. 

[0231 ] Examples of methods of treating the lithographic printing plate with a surface-adjusting liquid include a method 
of applying the surface-adjusting liquid onto the lithographic printing plate with a sponge or a absorbent cotton which 
45 has absorbed the surface-adjusting liquid, a method of immersing the printing plate into a vat filled with the surface- 
adjusting liquid so as to coat the plate with the liquid, and a method of applying the surface-adjusting liquid with an auto- 
matic coater. Better results can be obtained rf the amount of the surface-adjusting liquid is made uniform over the entire 
surface with a squeegee or squeeze rollers. 

[0232] It is appropriate that the amount of the applied surface-adjusting liquid is generally from 0.03 to 0.8 g/m 2 (dry 
so weight). 

[0233] The lithographic printing plate coated with the surface-adjusting liquid is dried and, if necessary, it is heated to 
high temperature with a burning processor, for example, a "BP-1300" burning processor sold by Fuji Photo Film Co., 
Ltd. The heating temperature and the heating time in this step are varied in accordance with the types of components 
forming the image, but are preferably from 180 to 300°C and 1 to 20 minutes, respectively. 
55 [0234] If necessary, the lithographic printing plate subjected to the burning treatment may further be subjected to con- 
ventional treatments such as washing with water and rubber-coating. However, if a surface-adjusting liquid containing 
a water-soluble polymer compound or the like is used, a desensitizing treatment such as rubber-coating can be omitted. 
[0235] Examples of the present embodiment will be described hereinafter, but the present invention is not limited to 
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[Synthesis of Specific Copolymer] 
5 Synthesis Example 1 (Specific Copolymer 1) 



[0236] Into a 500 ml three-neck flask with a stirrer, a condenser and a dropping funnel, 31 .0 g (0.36 mole) of meth- 
acrytic acid, 39.1 g (0.36 mole) of ethyl chloroformate, and 200 ml of acetonitryf were added, and then the mixture was 
stirred while being cooled in an ice bath. Through the dropping funnel, 36.4 g (0.36 mole) of triethylamine was added 
10 by drops into this mixture over about 1 hour. After this addition, the ice bath was removed, and then the mixture was 
stirred at room temperature for 30 minutes. 

[0237] Into this reaction mixture, 51 .7 g (0.30 mole) of p-aminobenzenesulfonamide was added, and then the mixture 
was stirred for 1 hour while being heated in an oil bath at 70°C. After the reaction was finished, this mixture was added 
to 1 liter of water while the water was stirred, and then the resultant mixture was stirred for 30 minutes. This mixture was 
is filtered to remove the precipitates. The precipitates was mixed with 500 ml of water to obtain a slurry, and then the slurry 
was filtered. The obtained solid was dried to yield a white solid of N-{p^rrnnosulfonylphenyl)metriacryiamide (yield: 
46.9 g) 

[0238] Into 20 ml three-neck flask with a stirrer, a condenser and a dropping funnel were added 4.61 g (0.01 92 mole) 
of N-fp^minosulfonylphenyOmethaaylamide, 2.94 g (0.0258 mole) of ethyl methacrylate, 0.80 g (0.015 mole) of acry- 

20 lonrtryl. and 20 g of N,N-dimethylacetoamide, and then the mixture was stirred while being heated at 65°C in a hot water 
bath. Into this mixture. 0.15 g of "V-65" (manufactured by Wako Junyaku K.K.) was added, and then the mixture was 
stirred in a nitrogen gas flow for 2 hours while a temperature of 65 °C was maintained. Into this reaction mixture, a mix- 
ture of 4.61 g of N-(p-amtnosulfonylphenyQmethacrytamide, 2.94 g of ethyl methacrylate, 0.80 g of acrylonitryl, 20g of 
N.N-dimethyiacetoamide, and 0.15 g of "V-65* was added dropwise through the dropping funnel over 2 hours. After the 

25 dropwise addition was finished, the resultant mixture was stirred at 65 °C for 2 hours. After the reaction was finished, 
40 g of methanol was added into the mixture, and the mixture was cooled. The obtained mixture was added into 2 liters 
of water while the water was stirred, and then the resultant mixture was stirred for 30 minutes. Thereafter, the precipi- 
tates were removed by filtration, and then dried to obtain 15 g of a white solid. The weight-average molecular weight 
(polystyrene reference) of the resultant specific copolymer 1 was measured by gel permeation chromatography, and 

30 found to be 53,000. 



[Production of Substrate] 



[0239] An aluminum plate (material quality: 1 050) having a thickness of 0.3 mm was washed with trichloroethytene to 
35 remove grease, and then the surface was made coarse with a nylon brush and a 400 mesh pumice-water suspension, 
and then sufficiently washed with water. This plate was dipped into a 25% sodium hydroxide aqueous solution at 45 °C 
for 9 seconds to be etched. After the plate was washed with water, it was dipped into 20 % nitric acid for 20 seconds, 
and then washed with water. The etched amount of the coarse surface was about 3 g/m 2 . By direct current-anodic oxi- 
dization at a current density of 1 5A/dm 2 and using 7% sulfuric acid as an electrolytic solution, a direct current anodically 
40 oxidized film of 3 g/dm 2 was formed on the plate. Thereafter, the plate was washed with water, and dried. Then, the fol- 
lowing undercoat liquid was applied to the plate, and the applied film was dried at 90°C for 1 minute. The amount of the 
applied film after drying was 10 mg/m 2 . 



45 



Undercoat liquid 


p- Alanine 


0.5 g 


Methanol 


95g 


Water 


5g 



[0240] Furthermore, the resultant plate was treated with an aqueous solution of 2.5 % by weight of sodium silicate at 
30 °C for 10 seconds. The following undercoat liquid was applied thereon, and the applied film was dried at 80 °C for 
55 1 5 seconds, such that a substrate was obtained. The amount of the applied layer after drying was 1 5 mg/m 2 . 
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The following compound 0.3 9 

Methanol 100 g 

Water 1 9 

-fCH 2 -CH-fe- -(CH 2 ~Ch% 

molecular weight 28,000 
N CH 2 N'Et 3 CI 

COOH 



Example 1: 

[0241] The following photosensitive liquid 1 containing 0.03 g of capric acid as a compound represented by above- 
described general formula (D) was prepared. A lithographic printing original plate ("herein original plate" means "raw" 
plate before exposure) was obtained by applying photosensitive liquid 1 onto the obtained substrate such that the 
applied amount was 1 .8 g/m 2 . 
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Photosensitive liquid, 1 

capric acid 0.03 g 

specific copolymer 1 0.75 g 

m, p-cresol novolak 0.25 g 

(m/p ratio « 6/4, weight-average molecular 

weight: 3500, non-reacted cresol was 

contained in an amount of 0.5 % by weight) 
p- toluenesulf onic acid 0.003 g 

tetrahydrophthalic anhydride 0.03 g 

cyanine dye A (having the following structure) 0.017 g 
dye prepared by replacing the counter anion of 0.015 g 

victoria Pure Blue BOH with an anion of 

1 -naphthalenesulf onic acid 
Megafac F-177 0.05 g 

( fluorine- containing surfactant manufactured 

by Dainippon Ink & Chemicals, Inc.) 
Y-butylactone 10 g 

methylethyl ketone 10 g 

1 -methoxy - 2 -propanol 1 g 
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[0242] The developabilrties of the resultant lithographic printing original plates in cases in which scratches were 
formed on their surfaces were experimentally evaluated. Results of the evaluations are shown Table 2. 



(Developability when scratches are made on the surface) 

5 

[0243] Each of the obtained lithographic printing plates was exposed at a main scanning speed of 5 m/second, by 
using a semiconductor laser having an outputting power of 500 mW, a wavelength of 830 nm and a beam diameter of 
1 7um (1/e 2 ). A continuos load-applying type scratch strength tester "SB62"(manufactured by Shinto Kagaku K.K.) was 
readied. A filter paper "No. 5C (manufactured by Advantec Toyo Co.) was attached to a 1 cm 2 planar portion of a 
10 scratching tool of the "SB62" tester, which planar portion was to hit the printing plate. Then, by the scratch strength 
tester the lithographic printing plate was scratched at a speed of 6 cm/second while a 100 g load was applied thereon. 
Subsequently the plate was developed with a developing solution "DP-4" [dilution ratio of 1 : 8] (manufactured by Fuji 
Photo Rim Co., Ltd.) for 30 seconds. Evaluation was carried out in accordance with the following criteria. 

is X : The photosensitive f flm was completely dissolved at the scratched portion. 
a : The photosensitive f Dm was partially dissolved at the scratched portion. 
O : The photosensitive film was not dissolved at all at the scratched portion. 



TaWe2 





Compound Represented by 
General Formula D 


Developability in a case 
in which the Surface is 
Scratched 


Example 1 . 


capric acid 


O 


Example 2 


stearic acid 


O 


Example 3 


phenyl Stearate 


O 


Example 4 


n-dodecyl stearate 


O 


Example 5 


n-butyl stearate 


O 


Example 6 


stearoylmethylamide 


O 


Example 7 


behenic acid 


o 


Example 8 


behenic amide 


o 


Example 9 


stearic benzylmercaptoester 


o 


Comparative Example 1 


valeric acid 


X 


Comparative Example 2 


ethyl valerate 


X 


Comparative Example 3 


None 


X 



Example 2: 

45 [0244] A lithographic printing original plate was obtained in the same manner as in Example 1 , except that 0.03 g of 
stearic acid was used as the compound represented by general formula (D). The developability of the obtained litho- 
graphic printing original plate in a case in which scratches were formed on its surface was evaluated in the same man- 
ner as in Example 1 . The results of the evaluation are shown in Table 2. 



so Example 3: 

[0245] A lithographic printing original plate was obtained in the same manner as in Example 1 , except that 0.03 g of 
phenyl stearate was used as the compound represented by general formula (D). The developability of the obtained lith- 
ographic printing original plate in a case in which scratches were formed on its surface was evaluated in the same man- 
55 ner as in Example 1 . The results of the evaluation are shown in Table 2. 
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Example 4: 



[0246] A lithographic printing original plate was obtained in the same manner as in Example 1, except that 0.03 g of 
n-dodecyl stearate was used as the compound represented by general formula (D). The developability of the obtained 
s lithographic printing original plate in a case in which scratches were formed on its surface was evaluated in the same 
manner as in Example 1 . The results of the evaluation are shown in Table 2. 



10 [0247] A lithographic printing original plate was obtained in the same manner as in Example 1, except that 0.03 g of 
n-butyl stearate was used as the compound represented by general formula (D). The developability of the obtained lith- 
ographic printing original plate in a case in which scratches were formed on its surface was evaluated in the same man- 
ner as in Example 1 . The results of the evaluation are shown in Table 2. 

is Example 6: 

[0248] A lithographic printing original plate was obtained in the same manner as in Example 1, except that 0.03 g of 
stearoylmethyiamide was used as the compound represented by general formula (D). The developability of the obtained 
lithographic printing original plate in a case in which scratches were formed on its surface was evaluated in the same 
20 manner as in Example 1 . The results of the evaluation are shown in Table 2. 



[0249] A lithographic printing original plate was obtained in the same manner as in Example 1, except that 0.03 g of 
25 behenic acid was used as the compound represented by general formula (D). The developability of the obtained litho- 
graphic printing original plate in a case in which scratches were formed on its surface was evaluated in the same man- 
ner as in Example 1 . The results of the evaluation are shown in Table 2. 



30 

[0250] A lithographic printing plate was obtained in the same manner as in Example 1 , except that 0.03 g of behenic 
amide was used as the compound represented by general formula (D). The developability of the obtained lithographic 
printing plate in the case in which scratches were formed on its surface was evaluated in the same manner as in Exam- 
ple 1. The results of the evaluation are shown in Table 2. 

35 

Example 9: 

[0251] A lithographic printing plate was obtained in the same manner as in Example 1 , except that 0.03 g of stearic 
benzylmercaptoester was used as the compound represented by general formula (D). The developability of the 
40 obtained lithographic printing plate in a case in which scratches were formed on tis surface was evaluated in the same 
manner as in Example 1 . The results of the evaluation are shown in Table 2. 

Comparative Example 1 : 

45 [0252] A lithographic printing plate was obtained in the same manner as in Example 1 , except that 0.03 g of valeric 
acid was added instead of capric acid. The developability of the obtained lithographic printing plate in a case in which 
scratches were formed on its surface was evaluated in the same manner as in Example 1 . The results of evaluation are 
shown in Table 2. 

so Comparative Example 2: 

[0253] A lithographic printing plate was obtained in the same manner as in Example 1 , except that 0.03 g of ethyl 
valerate was added instead of capric acid. The developability of the obtained lithographic printing plate in a case in 
which scratches were formed on its surface was evaluated in the same manner as in Example 1 . The results of the eval- 
55 uation are shown in Table 2. 



Example 5: 



Example 7: 



Example 8: 
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Comparative Example 3: 

[0254] A lithographic printing plate was obtained in the same manner as in Example 1 , except that capric acid was 
not added. The developability of the obtained lithographic printing plate in a case in which scratches were formed on tis 
surface was evaluated in the same manner as in Example 1 . The results of the evaluation are shown in Table 2. 
[0255] From Table 2, it can be understood that addition of the compound represented by general formula (D) results 
in a remarkable improvement in developability in a case in which the surface is scratched, in the state before the litho- 
graphic printing plate is developed. 

[0256] In accordance with the present embodiment it is possible to provide a positive photosensitive composition for 
use with an infrared laser, which composition is used for a "compuler-to-plate" system and which is stable in the state 
before development and thus has an excellent handling property. 



1 . A positive photosensitive composition for use with an infrared laser, comprising: 

an alkali aqueous solution soluble polymer compound (A), 

a compound (B) which is compatible with the alkali aqueous solution soluble polymer compound, thereby low- 
ering the solubility of the alkali aqueous solution soluble polymer compound in an alkali aqueous solution, the 
effect of lowering the solubility being reduced by heating, and 
a compound (C) which generates heat upon absorption of light, 

wherein the thermal decomposition temperature of each of compound (A), compound (B), and compound (C) 
is higher than 150 °C. 

2. A positive photosensitive composition for use with an infrared laser according to claim 1 , wherein the alkali aqueous 
solution soluble polymer compound (A) comprises one or more alkali aqueous solution soluble polymer com- 
pounds having at least one group selected from the following functional groups (a-1), (a-2) and (a-3): 

a phenolic hydroxide group (a- 1 ), 
a sulfonamide group (a-2), 
an active imide group (a-3). 

3. A positive photosensitive composition for use with an infrared laser according to claim 1 , wherein given that the I/O 
value of the alkali aqueous solution soluble polymer compound (A) is X. the compound (B) has an I/O (Y) value sat- 
isfying the relationship represented by following inequality (1): 



4. A positive photosensitive composition for use with an infrared laser comprising: 

an alkali aqueous solution soluble polymer compound (A), 

a compound (F) which is compatible with the alkali aqueous solution soluble polymer compound, thereby low- 
ering the solubility of the alkali aqueous solution soluble polymer compound into an alkali aqueous solution, the 
effect of lowering the solubility being reduced by heating, and the compound (F) further having the property of 
generating heat upon absorption of light, 

wherein the thermal decomposition temperature of each of compound (A) and compound (F) is higher than 
150 °C. 

5. A positive photosensitive composition for use with an infrared laser according to claim 4, wherein the alkali aqueous 
solution soluble polymer compound (A) comprises one or more alkali aqueous solution soluble polymer com- 
pounds having at least one group selected from the following functional groups (a-1). (a-2) and (a-3): 

a phenolic hydroxide group (a-1 ), 
a sulfonamide group (a-2), 
an active imide group (a-3). 

6. A positive photosensitive composition for use with an infrared laser according to claim 4, wherein given that the I/O 
value of the alkali aqueous solution soluble polymer compound (A) is X, the compound (F) has an I/O value (Y) sat- 



Claims 



0.05 2i |X-Y|£ 0.5 



(1). 
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tsfying the relationship represented by following inequality (1): 

0,05=i|X-Y|*0.5 (1). 

7. A positive photosensitive composition for use with an infrared laser accorcfing to claim 2, wherein the alkali aqueous 
solution soluble polymer compound (A) comprises a resin having a phenolic hydroxide group (a-1), and a specific 
copolymer containing, as a copolymer ized component, 10 mole % or more of at least one group selected from (a- 
1),(a-2)and(a-3). 

8. A positive photosensitive composition for use with infrared laser according to claim 7, wherein the specific copoly- 
mer contains, as a copolymerized component, 20 mole % or more of at least one group selected from (a-1), (a-2) 
and (a-3). 

9. A positive photosensitive composition for use with an infrared laser according to claim 7, wherein when the resin 
having a phenolic hydroxide group (a-1) and the specific copolymer form a copolymer, the composition weight ratio 
of the resin to the specific copolymer is from 50 : 50 to 5 : 95. 

1 0. A positive photosensitive composition for use with an infrared laser accorcfing to claim 5, wherein the alkali aqueous 
solution soluble polymer compound (A) comprises a resin having a phenolic hydroxide group (a-1), and a specific 
copolymer containing, as a copolymerized component, 10 mole % or more of at least one group selected from (a- 
1), (a-2) and (a-3). 

11. A positive photosensitive composition for use with infrared laser according to claim 10, wherein the specific copol- 
ymer contains, as a copolymerized component. 20 mole % or more of at least one group selected from (a-1), (a-2) 
and (a-3). 

12. A positive photosensitive composition for use with an infrared laser according to claim 10, wherein when the resin 
having a phenolic hydroxide group (a-1) and the specific copolymer form a copolymer, the composition weight ratio 
of the resin to the specific copolymer is from 50 : 50 to 5 : 95. 

13. A positive photosensitive composition for use with an infrared laser according to claim 1, wherein a material for 
printing plate is formed by applying the positive photosensitive composition onto a substrate, and the alkali aque- 
ous solution soluble polymer compound (A) is contained in an amount of from 30 to 99 weight %, preferably from 
40 to 95 weight %, and especially preferably from 50 to 90 weight % of an entire content of solids in the material for 
a printing plate. 

14. A positive photosensitive composition for use with an infrared laser according to claim 4, wherein a material for 
printing plate is formed by applying the positive photosensitive composition onto a substrate, and the alkali aque- 
ous solution soluble polymer compound (A) is contained in an amount of from 30 to 99 weight %, preferably from 
40 to 95 weight %, and especially preferably from 50 to 90 weight % of an entire content of solids in the material for 
a printing plate. 

15. A positive photosensitive composition for use with an infrared laser according to claim 1 , wherein the compound (B) 
is selected from the group consisting of sulfone compounds, ammonium salts, phosphonium salts and amide com- 
pounds. 

16. A positive photosensitive composition for use with an infrared laser according to daim 1, wherein the composition 
ratio of the compound (A) to the compound (B) is from 99/1 to 75/25. 

17. A positive photosensitive composition for use with an infrared laser according to claim 1, wherein the compound 
(C) which generates heat upon absorption of light has a light absorbing band within the infrared ray range from 700 
to 1200 nm, and exhibits a light/heat converting effect due to light having a wavelength within this range. 

18. A positive photosensitive composition for use with an infrared laser according to claim 17, wherein the compound 
(C) is carbon black. 

19. A positive photosensitive composition for use with an infrared laser according to claim 2, wherein the compound (B) 
comprises a compound represented by following general formula (D): 
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R 1 CO-X-R 2 



(D) 



(wherein X represents O, S or NR 3 ; R 1 represents an alkyl group or alkenyl group which has 6 - 32 carbon atoms; 
R 2 and R 3 represent a hydrogen atom, or an alkyl group or alkenyl group or aryl group each of which has 1-18 
carbon atoms). 

20. A positive photosensitive composition for use with an infrared laser according to claim 19, wherein a single com- 
pound represented by general formula (D) or a combination of two or more compounds represented by general for- 
mula (D) may be used, a material for printing plate is formed by applying the positive photosensitive composition 
onto a substrate, and a total added amount of compound or compounds represented by general formula (D) is in 
an amount of 0.02 to 10 weight %, preferably from 0.2 to 10 weight % and especially preferably from 2 to 10 weight 
% of an entire content of solids in the material for the printing plate. 

21. A positive photosensitive composition for use with an infrared laser according to claim 19, wherein the resin having 
a phenolic hydroxide group preferably has a weight-average molecular weight of from 500 to 20000 and a number- 
average molecular weight of from 200 to 10000. 

22. A positive photosensitive composition for use with an infrared laser comprising: 

(i) a compound which generates heat upon absorption of light; 

(ii) an alkali aqueous solution soluble resin having a phenolic hydroxide group; 

(iii) a copolymer containing, as a copolymerized component, 10 mole % or more of at least one selected from 
following (a), (b), (c): 



a compound (c) selected from the group consisting of acrylamide, methacrylamide, esters of acrylic acid, 
esters of methacrylic acid, and hydroxystyrene, each of which has a phenolic hydroxide group; and 

(iv) a compound represented by following general formula (D): 



(wherein X represents O, S or NR 3 ; R 1 represents an alkyl group or alkenyl group which has 6-32 carbon 
atoms; R 2 and R 3 represent a hydrogen atom, or an alkyl group or alkenyl group or aryl group each of which 
has 1 -1 8 carbon atoms). 

23. A positive photosensitive composition for use with an infrared laser according to claim 22, wherein a single com- 
pound represented by general formula (D) or a combination of two or more compounds represented by general for- 
mula (D) may be used, a material for printing plate is formed by applying the positive photosensitive composition 
onto a substrate, and a total added amount of compound or compounds represented by general formula (D) is in 
an amount of 0.02 to 10 weight % of an entire content of solids in the material for the printing plate. 

24. A positive photosensitive composition for use with an infrared laser according to claim 22, wherein the resin having 
a phenolic hydroxide group preferably has a weight-average molecular weight of from 500 to 20000 and a number- 
average molecular weight of from 200 to 10000. 



a monomer (a) having in one molecule thereof a sulfonamide group wherein at least one hydrogen atom 
is bonded to the nitrogen atom; 

a monomer (b) having in one molecule thereof an active imino group represented by the following formula: 



-C-N 
II I 
O H 



0 
II 

s- 
II 

0 



R 1 CO-X-R 2 



(D) 
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25. A positive photosensitive composition for use with an infrared laser according to claim 22, wherein the copolymer 
preferably has a weight-average molecular weight of 2000 or more and a number-weight molecular weight of 1000 
or more, and more preferably has weight-average molecular weight of from 5000 to 300000, and a number-weight 
molecular weight of from 2000 to 250000, and has a dispersion degree (weight-average molecular weight/number- 
weight molecular weight) of from 1.1 to 10. 

26. A positive photosensitive composition for use with an infrared laser according to claim 22, wherein the composition 
weight ratio of the resin having a phenolic hydroxide group to the copolymer is from 50 : 50 to 5 : 95. 

27. A positive photosensitive composition for use with an infrared laser according to claim 4, wherein the compound (F) 
is represented by the following general formula (I): 



General Formula (I) 




X 



wherein R 1 - R 4 each independently represent an alkyl group, alkenyl group, alkoxy group, cycloalkyl group, 
or aryl group, each of which has 1-12 carbon atoms and may have a substituent; R 1 and R 2 may be bonded 
together to form a ring structure; R 3 and R 4 may be bonded together to form a ring structure; R 5 - R 10 each inde- 
pendently represent an alkyl group which has 1 -12 carbon atoms and may have a substituent; R 1 1 - R 13 each inde- 
pendently represent a hydrogen atom, a halogen atom, or an alkyl group which has 1 - 8 carbon atoms and may 
have a substituent; R 12 may be bonded to R 11 or R 13 to form a ring structure; when m is greater than 2, a plurality 
of the R 12 may be bonded to each other to form a ring structure; R 14 - R 15 each independently represent a hydro- 
gen atom, a halogen atom, or an alkyl group which has 1 - 8 carbon atoms and may have a substituent; R 14 may 
be bonded to R 15 to form a ring structure; when m is greater than 2, a plurality of the R 14 may be bonded to each 
other to form a ring structure; m is an integer from 1 to 8; and X" represents an anion. 

28. A positive photosensitive composition for use with an infrared laser according to claim 27, wherein the compounds 
represented by general formula (I) are a group of compounds referred to in general as cyanine dyes, and are spe- 
cifically compounds represented by the following formulas: 

cyanine dye A 
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cyanine dye B 




29. A positive photosensitive composition for use with an infrared laser according to claim 4, wherein the weight ratio 
of the amounts of compound (F) to the compound (A) is from 99/1 to 70/30. 
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